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It  was  intended  that  the  contents  of  this  work  shoold  be 
comprised  within  the  space  of  about  one  hundred  and  fifty 
pages,  and  thus  form  a  single  yolome  of  the  séries  of  '  Rudi- 
mentary  Treatises;'  but  in  the  course  of  its  compilation 
it  soon  became  apparent  that  such  confined  limits  were 
whoUy  inadéquate  to  the  admission  of  explanations  of  terms, 
which,  although  not  immediately  connected  with  the  sub-  . 
jects  mentioned  in  the  title-page,  were  yet  deemed  essential 
to  their  l^rther  amplification:  its  utility  as  a  book  of  ré- 
férence will  therefore,  it  is  hoped,  be  found  commensurate 
with  its  necessarily  increased  extent. 

Since  the  publication,  in  1819,  of  Mr.  Peter  Nicholson's 
elaborate  'Architectural  Dictionary,'  in  two  quarto  volumes, 
changes  of  yast  import  hâve  occurred  :  the  field  of  practical 
science  has  been  widely  extended,  and  proportionately  occupied 
by  a  new  génération  of  professional  men  and  students  ;   im- 
portant advances  hâve  been  made  in  the  arts  of  design  and 
construction;   and  the  extended  application  of  steam  as  a 
V  motive  power  has  not  only  produced  an   extraordinary  de- 
velopment  of  the  means    of  internai    communication,    but 
^surmounted  those  impediments  which  considérations  of  space 
,  and  time  formerly  presented  to  the  pursuits  of  men  in  quest 
>of  business  or  pleasure, — thus  influencing,  to  a  great  extent, 
the  varions  opérations  by  which  the  wants  and  luxuries  of 
^drilized  life  are  suppJied. 

In  a  ratio  proportionate  to  the  rapid  extensîoii  oî  -sAïaX. 
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may  be  strictly  termed  practical  knowledge  bas  the  study  of 
the  more  pleasurable  sciences  also  progressed:  archseology, 
geology,  pbilosophy,  &c.,  bave  exercised  a  powerful  and  cap- 
tivating  influence,  wbich  bas  gradually  led  to  the  incorporation 
of  societies  or  associations  devoted  to  tbe  cultivation  and 
advancement  of  tbe  several  brancbes  of  buman  knowledge  ; 
and  bence  bas  arisen  an  extensive  class  of  non-professional 
men,  wbo,  bowever  duly  acqoainted  with  scientific  principles, 
may  yet  be  anxious  to  possess  any  easily  available  means 
of  becoming  familiar  witb  the  nomenclature  and  tbe  tecbnical 
language  necessarily  employed  in  a  séries  of  rudimentary 
treatises  on  tbe  practical  arts  and  sciences. 

Witbin  tbe  period  already  adverted  to>  much  professional 
taste  and  skill  bas  been  displayed  in  the  érection  of  public 
buildings,  in  tbe  construction  of  engineering  works  of  vast 
magnitude  and  importance,  and  in  the  invention  of  the  im- 
proved  macbinery  employed  in  the  arts  and  manufactures 
of  tbe  country.  Thèse  and  similar  causes  bave  combined 
greatly  to  angment  the  ranks  of  a  meritorious  and  useful 
class  of  men,  among  whom,  more  especially,  new  wants  may 
be  said  to  bave  been  created,  —  a  class  wbich  comprises  no 
inconsiderable  number  of  ingénions  operative  engineers  and 
matured  artisans  ;  and  to ,  such  tbis  work  may  become  in- 
teresting  and  useûd,  bowever  insufficient  it  may  prove  to 
those  already  advanced  in  their  professional  pursuits. 

Should,  bowever,  the  paucity  of  information  contained  in 
tbe  following  pages  induce  others  more  compétent  to  the 
task,  and  who  bave  sufficient  leisure  for  the  purpose,  to 
dévote  their  talents  and  time  to  the  production  of  a  more 
comprebensive  and  more  valuable  compilation,  some  share  of  * 
useful  information  will  at  least  bave  been  contributed  to  the 
means  o£  suppïyîng  the  wants  of  an  improving  âge. 
27ie  slender  efforts  hère  placed  \)e{oi«  Ûi<b  t«»Àet  ^^t^ 
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«ccomplished,  by  the  aid  of  the  lamp,  after  the  hours  usually 
devoted  to  the  labours  of  business»  and  they  are  now>  with 
the  most  humble  pretensions,  submitted  to  public  approval. 
It  bas  been  well  observed,  that  'the  language  of  truth  is 
simple  :'  no  attempt  has  hère  been  made  to  trace  the  dériva- 
tions of  the  sdentific  or  technical  tenus  which  hâve  been 
adopted:  they  are  given  and  explamed  as  generally  written 
and  understood  at  the  présent  period,  and  care  has  been 
taken  to  avoid  surreptitious  or  unauthorized  versions,  with 
the  view  of  guiding  the  student  and  the  operative  wonnan 
in  the  onward  path  of  knowledge. 

Some  analogous  explanations  and  références  may  probably 
appear,  at  a  first  glance>  as  superfluous,  and  to  detract  from 
the  merits  of  the  work;  but  when  it  is  considered  how 
numerous  and  varied,  in  the  présent  age>  are  the  ramifications 
into  which  the  employment  of  those  engaged  in  the  building 
and  constructive  arts  has  been  extended,  and  how  eamestly 
the  searchers  after  technical  tenus  and  meanings  must  désire 
the  acquisition  of  a  knowledge  of  what  may  not  inaptly  be 
designated  as  a  correct  disposition  of  fine  art,  any  unfavour- 
able  impression  of  this  nature,  hastily  formed,  will  probably 
be  removed  upon  mature  reflection. 

The  collation  made  from  Dugdale's  '  Monasticon,'  of  the 
abbeys,  aUen  priories,  collegiate  churches,  monasteries,  &c., 
with  their  several  orders,  dates  of  foundation,  and  localities, 
I  may  perhaps  be  looked  on  with  indifférence  by  the  mechanical 
engineer,  as  embracing  subjects  of  little  or  no  importance  ; 
but  viewed  archœologically,  by  the  architect,  the  historian, 
or  the  antiquary,  a  référence  to  researches  into  the  early 
architecture  of  bis  country  must  ever  command  a  paramount 
degree  of  interest.  Similarly,  with  the  latter  class,  objections 
may  be  raised  with  regard  to  subjects  merely  m^e\ï&xÀfi»\.\ 
ând  it  13  tberefore  eamestly  to  be  desired  that  eaâa.  tûscj  ^i^ 
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disposed  to  indulge  the  prédilections  of  the  other  as  to  their 
mon.favon^pu«nit,. 

In  Tefemng  to'  thë  senes  of  *Radimentary  Scientific 
Works*  tO'*wiiich  this  *Dictionary  of  Tenns*  will,  it  is  pre- 
sumed»  be  deemed  an  éppropriate  Companion^  it  is  proper 
to  mention  that.  thJe  first  suggestion  as  to  tbeir  publication 
emanated  from  lienteikîl^- Colonel  Beid,  of  tbe  Corps  of 
Eoyal  Ëngineers,  who,  dnring  bis  résidence  at  Barbadoes  as 
Her  Majesty's  représentative,  kindlj  forwarded  to  tbe  Pub- 
HsbelK  witb  a  recommendation  tbat  it  sbould  be  printed  for 
gênerai  circulation,  a  copy  of  Professor  Fownes's  *Rudimen- 
tary  Cbemistry/  Tbis  elementary  treatise,  tbe  first  of  tbe 
séries,  and  to  wbich  tbe  recommendation  of  tbe  late  Go- 
vemor  of  Barbadoes  was  limited,  bad  been  printed  at  bis  own 
expense,  for  tbe  laudable  and  spécial  purpose  of  adding  to 
tbe  numerons  educational  and  scientific  works  wbicb  be  bad 
already  distributed  among  différent  classes  in  tbe  West  India 
colonies. 

To  lient.-Colonel  Pordock,  R.  E., — ^to  tbe  Commissioners 
of  Northern  Lightbouses,  and  to  otbers  wbo  bave  Hberally 
contributed  tbeir  assistance  in  tbe  production  of  the  suc- 
ceeding  treatises,  tbe  Publisber  thus  acknowledges  bis 
obligations;  and  as  tbe  séries  bas  been  extended  to  tbirty 
Tolumes,  the  public  bave  now  tbe  means  of  forming  a  due 
estimate  of  tbeir  efficacy  and  utility,  and  of  the  discrétion 
exercised  in  tbe  sélection  of  subjects, 

J.  W. 


59,  High  Holborn, 
November  1, 1849. 
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explanationsy  the  time  required  for  its  completion  will  not, 
it  is  presumed,  be  deemed  unreasonable. 
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ABA 


ABBEYS. 


ABB 


Aaron's-rod,  an  ornamental  figure 

represeuting  a  rod  with  a  serpent 

entwined    about    it;    improperly 

called  the  caduceus  of  Mercury 

Abaciscw,  small  tesserae  or  square 

stones  for  tesselated  pavement 
Abacott  the  cap  of  state,  a  double 
crown  formerly  wom  by  the  sove- 
reigns  of  England 
AbactiluSf  a  small  table  or  desk 
AbacuSf  a  small  tile  or  covering  mem- 
ber  of  a  capital,  varying  in  the 
several  orders:  in  Grecian  Donc, 
square,  without  chamfer  or  mould- 
ing  ;  in  Roman  Doric  it  bas  an  ogee 
or  fîllet  round  the  upper  edges  ;  in 
the  Tuscan,  a  plain  fillet  and  a  ca- 
Tetto  under  it  ;  in  Grecian  lonic  it 
is  thinner,  with  ovolo  only  ;  in  Ro- 
man lonic,  an  ogee  and  ovolo,  and 
fillet  above  ;  in  the  Saxon  and  Nor- 
man styles,  and  in  early  English,  it 
varies  in  form  and  substance, — flat, 
chamfered,  and  hoUow,  circular  and 
octagonal,  with  mouldings,  latterly 
decorated 
Abacus  ma;or,  a  large  trough  towashin 
Abaftf  towards  the  stem  of  a  ship 
Abaisedf  in  heraldry,  a  tenu  applied 


to  the  wings  of  eagles  when  the 
tips  are  depressed  below  the  centre 
of  the  shield 

AbaiscTy  bumt  ivory,  or  ivory  black 

Abamurua,  a  buttress  or  second  wall, 
added  to  strengthen  another 

Abatementf  in  heraldry,  a  figure  in  a 
coat  of  arms  expressing  stain  or 
dishonour 

Abat-jouTf  a  skylight,  or  aperture  for 
the  admission  of  light 

Abattoir^  a  building  appropriated  to 
the  slaughtering  of  cattle 

Abat-vent,  the  sloping  roof  of  a  tower  ; 
a  pent-house 

Abat-voijpf  the  sounding  board  over  a 
pulpit  or  rostrum 

Abbeyy  a  building  annexed  to  or  ad- 
jacent to  a  couvent  or  monastery, 
for  the  résidence  of  the  abbot  or 
abbess,  and  the  whole  combining  a 
seriesof  buildings  for  the  accommo- 
dation of  a  fratemity  under  ecclesi- 
astical  govemment 

Abbeys  in  Great  Britain  and  Ireland, 
alphabetically  arranged,  ^ith  their 
respective  orders,  the  dates  of  their 
foundation,  and  their  several  locali- 
ties: 


NAME. 

Abbotsbury 
Aberbrothic 
Abingdon    .    . 
A\ce8ter .    .    , 
Alnwick .     .     , 


ORDER. 

Bénédictine 
Tyrone 
Bénédictine 
'Do. 

Premonstrant 


DATE. 

circa  1026 

1178 
ante  955 

1140 

1147 


1 


COUNTY. 

Dorsetshire 
Forfarshitft 
BerksYïiTe 

"N  orihvxmbetXatA 


Bilmerinoch 
Ballintobber 
Bardney  .  . 
Bardsey  IsUnd 


BennondBey 
Bileigh    . 
Bindon    . 
Bûhiun  . 
Biltleidea    , 
Blïnchlsnd  . 

BlAUChlAUd  • 

Bordesley 

Brnenic  . 
Bnckfastle^   . 
Bucklsnd 
Bailderww  . 

BurDh&m 
BurtoD  on  Trent   . 
Buiy  St.  Edmund'B 
Byland    . 
Caerleon. 
Csldei    . 
Calke.    . 
Cambui  Kenneth  . 
Cemi      . 
Chertiey 
Chrèhe    . 
Cireocester  , 
Clyre. 
Coggeaball  . 
Cokenand  . 
Cokhester   . 
Coluniay 
Combe    . 
Combennere 
Conway  . 

Covershuo  ■ 
Cranbum 
Creyk      , 
Cmaaragaéi . 


WhiteMoDka 

Bénédictine 

Cistereian 

Bénédictine 
Black  Frian 
PremonstraDt 


Ciatercian 

Dn. 

Premonatrant 

Ciilercian 

Âugustiae 

Cislercian 

Prcmonstrant 

Cistercian 

Do. 


1281 
nrcaSSS 
1005 
1229 
1216 
temp.W.Con. 
1276 
1154 
1159 
1067 
1200 
1183 
1204 


Premonstrant 
Bénédictine 
Angustiae 
Cisterdan 


Bénédictine 
Augnitine 
Claniac 
Ciatercian 


Do. 

Fifeshire 

Liacolnsbire 
CaeniarvonBhire 
Lincolnsliîre 
FlintsMie 

Do. 


1138 
1146 
1H7 
1137 
1278 
1135 
1255 
1004 
1020 
1177 
1227 
1134 


1142 
1190 
1142 
1230 

1150 
1133 
1185 


Dcrliyshire 
Hampahire 

Doisetabire 

Berkshire 

B  ui^kiiigbamsliire 

Sorthunibcrland 

Carmiirthensbïre 

Worcestershire 

Lincolnsbire 

Kent 

Oifordabire 

Devonahire 

Do. 

Shropshire 

BuckingliamsMre 

SlaffordaMie 

Suffolk 

Torkahire 

Moamouthaliire 

Camberitind 

Derbyshire 

Clackman  nanshire 

Dorsctshire 

Glouceatersliîre 
Sonierselshire 

LonciisMre 

Essex 

Argyleshire 

Warwickshire 

Cheshire 

Caernarvonaliire 

Forfanhire 

ïotksbire 

Dorsetahire 

Noifolk 

Slaffoidahire 


ABB 


ABBEYS. 


ABB 


NAMB. 

ORDBR. 

DATE. 

COUNTY. 

Croxton 

Premonstrant 

1162 

Leicestershire 

Croyland     .    . 

Bénédictine 

948 

Lincolnshire 

Culros     .    .    . 

Cisterdan 

1217 

Perthshire 

Cumhyre      .    . 

Do. 

1143 

Radnorshire 

Dale,  le  .    .    . 

Premonstrant 

temp.  Hen.II. 

Derbyshire 

Deer  ,    ,    .    , 

Cistercian 

1218 

Aberdeenshire 

De  la  Pre     . 

Cluniac 

temp.Steph. 

Northamptonshire 

Denny     .     .     , 

Bénédictine 

980 

Cambridgeshire 

Derley     .     .     . 

Augustine 

temp.  Hen.  I. 

Derbyshire 

Dieulacres   .    . 

Cistercian 

1214 

Staifordshire 

Dorchester  .    . 

Augustine 

1140 

Oxfordshire 

Dore  .... 

Cistercian 

temp.  Steph. 

Herefordshire 

Downpatrick 

Bénédictine 

493 

Down 

Dryburgh     . 

Premonstrant 

1152 

Roxburghshire 

Diiisk      .     .     , 

Cistercian 

1212 

Kilkenny 

DnTnfermling    . 

Bénédictine 

1124 

Fifeshire 

Dunbrody    .     , 

Cistercian 

1178 

Wexford 

Dundrenan 

Do. 

1142 

Kirkcudbrîght 

Dunkeswell .    . 

Do. 

1201 

Devonshire 

Doreford      .     . 

Premonstrant 

1169 

Sussex 

Egliston  .    .     . 

Do. 

temp.  Rie.  I. 

Yorkshire 

Eversham     .     , 

Bénédictine 

701 

Worcestershire 

Eynsham     .    . 

Do. 

1005 

Oxfordshire 

Faringdon    .     . 

Cistercian 

1203 

Berkshire 

Feme.    .    .     . 

Premonstrant 

1214 

Ross-shire 

Ferns  .... 

Augustine 

1166 

Wexford 

Feversham   .     . 

Bénédictine 

1140 

Kent 

Flexley    .     .    . 

Cistercian 

temp.  Steph. 

Gloucestershire 

Ford  .... 

Do. 

1141 

Devonshire 

Fountains     .     . 

Do. 

1132 

Yorkshire 

Frethelstoke     . 

Augustine 

8  Hen.  III. 

Devonshire 

Furness  .     ,     . 

Cistercian 

1127 

Lancashire 

Garendon     .     . 

Do. 

1133 

Leicestershire 

Glastonbury 

Bénédictine 

954 

Somersetshire 

Glenluce .     .     . 

Cistercian 

1190 

Kirkcudbright 

Grâce- Dieu .     . 

Do. 

1226 

Monmouthshire 

Great  Corrall    . 

Augustine 

1202 

Kildare 

Haddington 

Franciscan 

1178 

Haddingtonshire 

Haghman     .    . 

Augustine 

1110 

Shropshire 

Hagneby      .     . 

Premonstrant 

1175 

Lincolnshire 

Haies  Owen 

Do. 

temp.  John 

Shropshire 

Hasledon     .     . 

Cistercian 

temp.  Steph. 

Gloucestershire 

Hayles     .     .     . 

Do. 

1251 

Do. 

Hertiand      .     . 

Augustine 

Devonshire 

Hexham .     .     . 

Do. 

674 

Northumberland 

Hilton     .     .     . 

Cistercian 

.1223 

Staflfordshire 

Holme-Cultram 

Do. 

1150 

Cumberland 

Holy.  Cross  . 

Do. 

1182 

Tipperary 

Holy.Rood  • 

Augustine 

1128 

Edinbiu-ghshire 

Home  Lacy . 

Premonstrant 

temp.  H.  III. 

Herefordshire 

Horton   •     . 

Bénédictine 

970 

Dorsetshire 

Halme    .     . 

Carmélite 

1240 

î^  orthumbetVaaà. 

Hnmberstayh 

.    ,  i 

Bénédictine      i 

1226 

1  LincolnaVnie 

ABB 

ABBEYS. 

ABB 

NAMB. 

ORDBR. 

DATE. 

COUNTY. 

Humston     .... 

Bénédictine 

temp.  H.  II. 

Lincolnshire 

Hyde 

1110 

Hampshire 

Icolmkill      .... 

Cluniac 

Argyleshire 

lespoint 

Cistercian 

1180 

Kilkenny 

InchafPray    .... 

Augnstine 

1200 

Perthshire 

Inchmahome    .    .    . 

Do. 

1200 

Do. 

Inys 

Cistercian 

1180 

Down 

Jedburgh     .... 

Augustine 

temp.Dav.I. 

Roxburghshire 

Jerval 

Cistercian 

1156 

Yorkshire 

Joneval 

Do. 

1145 

Do. 

Kelso 

Tyrone 

1128 

Roxburghshire 

Kenilworth  .... 

Augustine 

1122 

Warwickshirc 

Keynsham   .... 

Do. 

1170 

Somersetsbire 

Kilcooly 

Cistercian 

1200 

Tipperary 

Kilwinning  .... 

Tyrone 

1140 

Ayrshire 

Kimmer  or  Cymmer  . 

Cistercian 

1200 

Merionethshire 

Kingswood  .... 

Do. 

1139 

Wiltshire 

Kinner    ..... 

Do. 

1209 

Merionethshire 

KirkstaU      .... 

Do. 

1152 

Yorkshire 

Kirkstead     .... 

Do. 

1139 

Lincolnshire 

Kynloss 

Do. 

1150 

Moray 

Langdon  (West)    .    . 

Premonstrant 

1192 

Kent 

Langley 

Do. 

1198 

Norfolk 

Lanthony     .... 

Augustine 

1136 

Gloucestershire 

Lavenden     .... 

Premonstrant 

temp.Hen.II. 

Buckinghamshire 

Leicester     .... 

Do. 

1143 

Leicestershire 

Leiston 

Premonstrant 

1182 

Suffolk 

Lesmahagow    .    .    . 

Tyrone 

1140 

Lanarkshire  ^ 

Lesnes 

Augustine 

1178 

Gloucestershire 

Tiindores 

Tyrone 

1178 

Perthshire 

Llantarnam  .... 

Cistercian 

Monmouthshire 

LoUeshull    .... 

Augustine 

1145 

Shropshire 

Louth  Park  .... 

Cistercian 

1139 

Lincolnshire 

Machline     .... 

Do. 

temp.  Dav.  I. 

Ayrshire 

Malmsbury  .... 

Bénédictine 

675 

Wiltshire 

Margan 

Cistercian 

1147 

Glamorganshbre 

Maynan 

Do. 

1283 

Denbighshire 

Meaux 

Do. 

1150 

Yorkshire 

Medmenham     .    .    . 

Do. 

1200 

Buckinghamshire 

Mellifont      .... 

Do. 

1142 

Louth 

Melrose 

Do. 

1136 

Roxburghshire 

Mereval 

Do. 

1148 

Warwickshirc 

Michelney    .... 

Bénédictine 

939 

Somersetsbire 

Milton 

Do. 

933 

Dorsetshire 

Missenden   .... 

Augustine 

1133 

Buckinghamshire 

Neath 

Cistercian 

temp.Hen.  I. 

Glamorganshire 

Nerminster  .... 

Do. 

1138 

Northumberland 

Netley 

Do. 

1239 

Hampshire 

Newbo 

Premonstrant 

1198 

Lincolnshire 

Newbottle    .    .    .    . 

Cistercian 

1140 

Edinburghshire 

Newenham  .... 

Do. 

1246 

Devonshire 

Newhonse    .    .    .    . 

Premonstrant 

1143 

Lincolnshire 

/     Newrjr    ..... 

Cistercian 

1150 

Down 

ABB 


ÂBBETS. 


ABB 


NAMB. 

Northampton    .    .    . 

Nutley 

Oransey 

Osney  .  .  .  •  . 
Osulyeston  .     .  '  .    . 

Owney 

Ownton .    .    .    .    . 

Paisley 

Pershore 

Pipwell  .    .     .     .    . 

Quarre 

Radmore      .    .    .    . 

Ramsey 

Reading 

Revesby 

Rewley 

Rivaux 

Robertsbridge  .    .    . 

Roche 

Roncester  .  .  .  . 
Rosglas  .  .  .  .  . 
Rufford  .    .    .    .    . 

Riusen 

SafiFron  Walden     .    . 

Salley 

Saltry 

Saundle 

Scone      

Selby 

Shaftesbury      .     .     . 

Shap 

Shirebum  .  .  .  . 
Shrewsbury      .     .    . 

Sibton 

Spalding      .     .     .     . 

Stanlaw 

Stanley 

Stoneley 

St.  Agatha  .  .  .  . 
St.  Alban's  .  .  . 
St.  Augastine  .  .  . 
St.  Bennet  of  Hulme 
St.  James  .  .  .  . 
St.  John's,  Colchester 
St.  Mary  .  .  .  . 
St.  Mary  i.  .  .  . 
St.  Mary  de  Grâce 
St.  Mary  de  Pré  . 
St.  Mary  de  Valle 

Salutis     .     .     . 
St.  Radegund 
Strada  Florida,   or 

Stratfleur 


} 

m  • 


ORDER. 

Augustine 

Do. 

Augustine 

Do. 

Do. 

Cisterdan 

Templars 

Cluniac 

Bénédictine 

Cistercian 

Do. 

Do. 

Bénédictine 

Do. 

Cistercian 

Do. 

Do. 

Do. 

Do. 

Augustine 

Cistercian 

Do. 

Do. 

Bénédictine 

Cistercian 

Do. 

Do. 

Augustine 

Bénédictine 

Do.     . 

Premonstrant 

Bénédictine 

Do. 

Cistercian 

Bénédictine 

Cistercian 

Do. 

Do. 

Premonstrant 

Bénédictine 

Do. 

Do. 

Augustine 

Bénédictine 

Cistercian 

Augustine 

Cistercian 

Augustine 

Cistercian 

Premonstrant 

Cistercian 


DATB. 
1112 
1162 

St.  Columba 
1129 
1175 
1205 
temp.Hen.II. 
1164 

984 
1143 
1132 
1140 

969 
1121 
1142 
1280 
1131 
1176 
1147 
1146 

1148 
1098 
1136 
1146 
1146 
1164 
1114 
1069 

888 
temp.Hen.II. 

705 
1083 
1149 
1052 
1172 
1151 
1154 
1151 

793 

605 
1020 
1112 
1096 
1139 
temp.  Ed.III. 
1349 
1143 

temp.  Ed.  III. 

1191 

1294 


COUNTY. 

Northamptonsbire 

Buckinghamshire 

Argylesbire 

Oiùfordshire 

Leicestershire 

Limerick 

Leicestershire 

Renfrewshire 

Worcestershirc 

Northam  ptonsbire 

Hampshire 

Staffordshire 

Huntingdonshire 

Berkshire 

Lincolnshire 

Oxfordshire 

Yorkshire 

Susses 

Yorkshire 

Staffordshire 

Ireland 

Nottinghamshire 

Isle  of  Man 

Essex 

Yorkshire 

Huntingdonshire 

Argylesbire 

Perthshire 

Yorkshire 

Dorsetshire 

Westmoreland 

Dorsetshire 

Shropshire 

Suffolk 

Lincolnshire 

Cheshire 

Wiltshire 

Warwickshire 

Yorkshire 

Hertfordshire 

Kent 

Norfolk 

Northampton 

Essex 

Dublin 

Drogheda 

Middlesex 

Leicestershire 

Ireland 

Kent 

CaTd\gaiv%\i\Tfe 


\ 


ABB 


ABBEYS. 


ABB 


New 


/ 


NAMB. 

Stratford  Longthorne 
Stratmargel,  or  Stra- 

ta  MarceUa 
Sulby      .    . 
Swéetheart,  or 
Swine     .    . 
Swineshead 
TaUey     .    . 
Tame      .    . 
Tavistock     . 
Tewkesbury 
Thorneton   • 
Thoraey  .    . 
TUtey      .    . 
Tintem  .    . 
Tintem   .    . 
Titchfield     . 
Torr  .    .     . 
Tungland     . 
Tupholm 
Vale  Royal  . 
Valle  Crucis 
Vaudey   .    . 
Waltham  Abbey 
Wardon  .    . 
Waverley     . 
Wearmouth 
Welbeck .    . 
Wellow  .    . 
Wendling    , 
West  Dereham 
West  Ham  . 
Westminster 
Westwood  . 
Whalley .     . 
Whitby  .     . 
Whiteland  . 
Wigmore     . 
Wiuehcombe 
Windbam    , 
Wobum  .    . 


} 


ORDBR. 

Cistercian 

Do. 

Premonstrant 

Cistercian 

Do. 

Do. 

Premonstrant 

Cistercian 

Bénédictine 

Do. 

Augustine 

Bénédictine 

Cistercian 

Do. 

Do. 

Premonstrant 

Do. 

Do. 

Do. 

Cistercian 

Do. 

Do. 

Angustine 

Cistercian 

Do. 

Bénédictine 

Premonstrant 

Augustine 

Premonstrant 

Do. 

Cistercian 

Bénédictine 

Augustine 

Cistercian 

Bénédictine 

Cistercian 

Augustine 

Bénédictine 

Do. 

Cistercian 


DATE. 

1134 

1170 

1155 
1296 
temp.  Steph. 
1134 
1197 
1137 

961 
1102 
1139 

972 
1152 
1131 
1308 
1231 
1196 
1160 
temp.  H.  II. 
1266 
1200 
1147 
1062 
1135 
1128 

1153 
temp.  Hen.  I. 
temp.  H.  III. 

1188 

1135 

1049 

1178 

1296 
Wm.  Conq. 

1143 

1179 
985 

1107 

1145 


COUNTY. 

Essex 

Montgomerysbire 

Northamptoushire 

Kirkcudbrigbt 

Yorkshire 

Lincolnsbire 

Carmarthenshire 

Oxfordshire 

Devonshire 

Gloucestershire 

Yorkshire 

Cambridgeshire 

Essex 

Monmouthshire 

Wexford 

Hampshire 

Devonshire 

Kirkcudbrigbt 

Lincolnsbire 

Cheshire 

Denbighshire 

Lincolnsbire 

Essex 

Bedfordshire 

Surrey 

Durham 

Nottinghamsbire 

Lincolnsbire 

Norfolk 

Do. 

Essex 

Middlesex 

Kent 

Lancashire 

Yorksbire 

Herefordsbire 
Gloucestershire 
Norfolk 
Bedfordshire 


Abbey  gate-Turnse^  a  lodge  for  warders 
or  porters  at  the  entrance  of  an 
abbey  édifice 

Abbott  the  superior  of  a  monastery  of 
monks  erected  into  an  abbey  or 
priory  :  there  are  varions  classes  of 
abbots,  as  mitred,  crosiered,  car- 
dinal, regular,  and  commendatory 
abbots 
^àào/*s  lodffingBf  in  the  eaily  times  of 

Engliah  ecclesiastical  architecture, 


a  complète  house,  with  hall,  chapel, 
and  every  convenience  for  the  rési- 
dence of  a  spiritual  baron 

AbbreviatCf  to  contract  a  word  in 
writing  or  printing 

Abbreviations,  characters  or  marks 
over  letters  to  signify  either  a  word 
or  syllable 

Abele-tree,  a  species  of  white  poplar 

Aberration^  in  astronomy,an  apparent 
motion  of  the  celestial  bodies  oc- 


ÂBB 


ABUSES. 


ABU 


casioned  by  the  progressive  motion 
of  light  and  the  earth's  annual 
motion  in  its  orbit 

Aberration^  in  optics,  the  déviation 
or  dispersion  of  the  rays  of  light 
when  reflected  by  a  lens,  by  which 
they  are  prevented  from  meeting 
or  uniting  in  the  same  point,  called 
the  geometiical  focus;  but  spread 
.  over  a  small  span,  they  produce  a 
confusion  of  images 

Ablactatùmj  in  gardening,  the  method 
of  grafting 

Ablaqueatiotit  the  opening  of  the 
ground  around  the  roots  of  trees, 
for  the  admission  of  the  air 

Aboardt  a  nautical  ter  m,  the  inside  of 
a  ship,  or  to  go  on  board 

About'Shipj  the  situation  of  a  ship 
aiter  she  bas  tacked 

About-tledgCf  the  largest  hammer  em- 
ployed  by  smiths  ;  it  is  slung  round 
near  the  extremity  of  the  handle, 
and  generally  used  by  under  vrork- 
men,  called  hammer-men 

Abrasionf  the  effect  produced  by  at- 
trition  or  rubbing 

Abreastj  as  vrhen  two  ships  bave 
their  sides  parallel 

Abreuvoir,  a  watering-place 

Abreuvoir,  in  masonry,  the  interstice 
or  joint  between  two  stones  to  be 
filled  up  with  mortar  or  cernent 

Abscissa,  a  geometrical  term  for  a  seg- 
ment eut  off  from  the  straight  line 
by  an  ordinate  to  a  curve 

Absorbents,  in  chemistry,  those  earthy 
substances  capable  of  uniting,  by 
capillary  attraction,  a  large  pro- 
portion of  water:  such  are  mag- 
nesia,  lime,  and  clay,  virhen  dry 
and  porous 

Absorption,  in  chemistry,  takes  place 
when,  by  the  combination  of  gases 
with  other  substances,  a  very  con- 
sidérable diminution  of  volume  is 
experienced:  it  differs  from  con- 
densation 

Abttract  (To),  a  term  used  by  arti- 
ficers  and  surveyors  in  arranging 
and  apportioning  their  work,  to 
explain  and  price  it 

Abstfvc/  ma^Aema^icêf  otberwise  de- 
Bominated  pure  matbematics,  tbat 


branch  of  the  science  which  treats 
of  simple  properties,  magnitude, 
figure,  or  quantity,  absolutely  and 
generally  considered 

Absurd,  a  term  used  in  demonstrating 
converse  propositions 

Abundant  number,  a  number  whose 
aliquot  parts,  added  together,  make 
a  sum  which  is  greater  than  the 
number  itself 

Abuses,  "Architecture," says Palladio, 
"  being  an  imitatrix  of  Nature,  de- 
lights  in  that  which  is  most  conso- 
nant  with  her  prototype."  Ancient 
édifices  were  built  with  wood,  trees 
forming  the  columns;  and  when 
architects  began  to  buildwith  stone, 
they  made the  columns  toimitate  the 
trunks  of  trees,  tapering  from  their 
bases.  Being  thus  originally  of 
wood,  and  therefore  liable  to  split 
when  much  loaded,  they  bound 
them  with  rings  at  top  and  bottom. 
Thus  the  bases  and  capitals  in  the 
différent  orders  seem  originally  de- 
rived  from  thèse  bandages,  though 
they  are  now  become  essential 
omaments.  Thus  also  in  entabla- 
tures,  the  triglyphs,  modillions,  and 
dentils  represent  the  ends  of  those 
beams  and  timbers  which  are  em- 
ployed  for  the  support  of  the  floors 
and  roofs.  If,  therefore,  ail  thèse 
conditions  be  duly  considered,  those 
practices  in  building  are  highly  to 
be  reprobated  which  are  in  oppo- 
sition to  that  analogy  which  should 
exist  between  the  original  and  its 
imitation,  or  which  départ  from  Na- 
ture and  the  simplicity  observable 
in  ail  her  works. 

Consoles  or  cartouches,  which 
are  of  a  scroU-like  form,  should 
never  be  employed  for  the  appa- 
rent support  of  great  weights,  in 
place  of  columns  or  pilasters  ;  nor 
should  they  ever  project  from,  or 
spring  out  of,  comices. 

Pediments  and  frontispieces  over 
doors  and  vrindows,  or  elsewhere, 
should  on  no  accowntVifeXsT^'eû.  w 
disconnected  in  t\ie  tsàÔlÔX'ê»,  iw 
the  intention  of  t\iese  Va  \.o  ^^\«t 
the  parts  below  ftom  tYie  xoccl,  w\^ 
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this  resuit  is  completely  obviated 
by  such  a  practice. 

The  projecture  of  cornices, 
though  for  the  purpose  of  shelter- 
ing  buildings,  should  not  be  more 
than  in  due  proportion  to  their 
height,  whether  or  not  accompanied 
by  columns  ;  for  if  too  heavy,  they 
seem  to  threateu  with  danger  those 
who  are  under  them;  and  if  too 
small  in  projection,  they  do  not 
properly  perform  their  office. 

Again,  those  columns  which  are 
feigned  to  be  composed  of  several 
pièces,  by  being  jointed  together 
with  rings,  should  be  carefully 
avoided,  because  the  more  solid 
and  strong  the  columns  appear,  the 
better  they  seem  to  answer  the 
purpose  for  which  they  were  erect- 
ed,  which  is  securely  to  receive 
the  superincumbent  loading. 

There  are  many  other  abuses 
which  the  authority  of  great  mas- 
tei-s  may  sanction,  but  not  justify  ; 
and  such  will  readily  occur  to  the 
student,  and  themselves  point  out 
that  they  ought  to  be  avoided 

Abutmentf  the  solid  part  of  a  pier 
from  which  the  arch  springs 

AbutmentSf  the  extremities  of  a 
bridge,  by  which  it  joins  upon  the 
banks  or  sides  of  a  river,  &c.  :  in 
carpentry  and  joinery,  the  junctions 
or  meetings  of  two  pièces  of  timber, 
of  which  the  fibres  of  the  one  run 
perpendicular  to  the  joint,  and 
those  of  the  other  parallel  to  it 

AbuttalSy  the  buttings  or  boundaries 
of  land 

AbysSf  in  heraldry,  the  centre  of  an 
escutcheon 

AcaciOy  a  heavy,  durable  wood  of  the 
red  mahogany  character,  but  darker 
and  plainer  ;  it  is  highly  esteemed 
in  ship-building 

AcademiOf  in  antiquity,  a  villa  or 
pleasure-house  in  one  of  the  sub- 
urbs  of  Athens,  where  Plato  and 
other  philosophers  assembled 

Academiciarit  &  member  of  a  society 
or  academy  instituted  for  the  cul- 
tivation  of  the  arts  and  sciences 
^can/Aus,  the  plant  dranca  urainOt  in 


English  bear^g  breechf  the  leaves  of 
which  are  imitated  in  decorating 
the  Corinthian  and  Composite  ca- 
pitals  of  columns 

Accelerated  motiony  a  force  acting  in- 
cessantly  upon  a  body  ;  called  also  a 
constant  or  uniformly  accelerating 
farce  when  the  velocity  increases 
equally  in  equal  times  :  the  force  of 
gravity  near  the  earth's  surface  is 
of  this  kind;  it  générâtes  a  ve- 
locity of  32^  jfèet  in  each  second  of 
time  ;  that  is,  a  body,  after  faUing 
one  second,  acquires  a  velocity  of 
32^  feet  ;  after  falling  two  seconds, 
it  wiU  acquire  a  velocity  of  2  x  32^ 
feet  ;  after  three  seconds,  a  velocity 
of  3  X  32^  feet,  and  so  on 

Accelerating  forcer  in  physics,  the 
force  which  accélérâtes  the  motion 
or  velocity  of  bodies;  it  is  equal 
to,  or  expressed  by,  the  quotient 
arising  from  the  motion  or  absolute 
force,  divided  by  the  mass  or  the 
weight  of  the  body  moved 

Accelerative  or  retardative  /brcCf  is 
commonly  understood  to  be  that 
which  affects  the  velocity  only,  or 
that  by  which  the  velocity  is  ac- 
celerated or  retarded;  it  is  equal 
or  proportional  to  the  motive  force 
directly,  and  to  the  mass  or  body 
moved  inversely 

Acce88e»f  approaches  or  passages  of 
communication  between  the  varions 
apartments  of  a  building,  as  corri- 
dors 

Accessible f  in  surveying,  a  place  which 
admits  of  having  a  distance  or 
length  of  ground  measured  from 
it;  or  such  a  height  or  depth  as 
can  be  measured  by  the  application 
of  a  proper  instrument 

AccessorieSf  or  accompanimentSt  in 
painting,  secondary  objects  to  the 
principal  one  in  a  picture,  intro- 
duced  as  explanatory  and  illus- 
trative  of  the  scène:  sometimes 
they  are  considered  as  solely  eon- 
tributing  to  the  gênerai  effect  and 
harmony  of  the  pièce 

Accidentai  points  in  perspective,  the 
point  in  which  a  right  line  drawn 
from  the  eye,  parallel  to  another 
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right  Une,  cuts  the  picture  or  per- 
spective plane 
Aedhityf  the  slope  or  steepness  of  a 
line  or  plane  inclined  to  the  hori- 
zon, taken   upwards;  in   contra- 
distinction  to  declivity,  which  is 
taken  downwards 
AeeouplèmeHif  in  carpentry,  a  tie  or 
brace,   or  the  entire  work  when 
framed 
AeeretUm,  in  physics,  the  growth  or 

increase  of  an  organized  body 
Accroché^  in  heraldry,  dénotes  the 
hanging  of  one  thing  upon  another 
Accubitus,  a  room  annexed  to  large 
churches,  in  which  the  clergy  oc- 
casionally  reposed 
Aeeric  etcidj  in  chemistry,  an  acid 
formed  from  the  juice  of  the  maple- 
tree 
Acerra,  in  antiquity,  an  altar  erected, 
among  the  Romans,  near  the  bed 
of  a  person  deceased,  on  which  his 
friends  daily  offered  incense  until 
his  borial 
Acétate  of  lead, — sugar  of  lead, — a 
compound  of  acetic  acid  and  lead 
Acétate  of  potash,  a  compound  of 
acetic  acid  and  potash,  produced 
by  dissolving  carbonate  of  potash 
in  distilled  vinegar 
Acétates,  crystallizable  salts,  formed 
by  the  combination  of  any  base  with 
acetic  acid,  named  also  radical  or 
pure  vinegar 
Achromatic,  a  tenu  expressing  ab- 
sence of  colour  :  in  optics,  applied 
to  télescopes  invented  to  remedy 
aberrations  and  colours 
AcidSf  in  chemistry,  are  sour  to  the 
taste,  and  couvert  vegetable  blues 
to  a  red  colour;  they  combine  with 
alkalies,  earths,  and  metallic  oxides, 
and  form,  with  them,  the  weU- 
known  compounds  named  salts 
Acinose,  a  tenu  apphed  to  iron  ore 
fonnd  in  masses,  and  of  several  co- 
lours 
A-cock'Mll,  in  navigation,  the  situ- 
ation of  the  yardS  when  they  are 
topped  up  at  an  angle  with  the 
deck;  the  situation  of  an  anchor 
when  it  hangs  to  the  cat-head  by 
the  ring  only 


Alcolyte,  in  the  ancient  church,  a 
person  who  trimmed  the  lamps, 
prepared  for  the  sacrament,  &c. 

Acoustics,  the  doctrine  or  theory  of 
sounds,  consisting  of  diacoustics, 
or  direct  sounds,  and  catacoustics, 
or  reflecting  sounds 

Acre,  a  measure  of  land,  containing, 
by  the  ordinance  for  measuring 
land  in  the  time  of  Edward  I.,  160 
perches  or  square  pôles  of  land; 
and  as  the  statute  length  of  a  pôle 
is  5^  yards  or  16^  feet,  the  acre 
contains  4840  square  yards,  or 
43560  square  feet.  The  chain 
with  which  land  is  now  commonly 
measured,  invented  by  Gunter,  is 
4  pôles,  or  22  yards,  in  length  ;  and 
the  acre  is  therefore  just  10  square 
chains;  and  as  a  mile  contains 
1760  yards,  or  80  chains,  in  length, 
the  square  mile  is  equal  to  640 
acres.  The  acre,  in  surveying,  is 
divided  into  4  roods,  and  the  rood 
into  4  perches 

AcroUthes,  in  sculpture,  statues,  the 
extremities  of  which  are  formed  of 
stone 

Acropolis,  a  building  strictly  appli- 
cable to  a  Greek  city,  and  usually 
erected  upon  a  hill,  rock,  or  some 
natural  élévation,  and  devoted  to 
a  magnificent  temple  ;  also  a  tower, 
castle,  or  citadel 

Acrostolion,  in  ancient  naval  archi- 
tecture, an  omament  of  the  prow 
or  forecastle  of  a  ship,  chiefly  of 
war,  most  frequently  circular  or 
spiral 

Acroteria,  small  pedestals  at  the 
angles  and  vertex  of  a  pediment  : 
the  gâte  of  the  Agora  at  Athens  is 
the  only  instance  in  which  they 
appear  in  Grecian  buildings 

Actinometer:  Sir  John  Herschel,  at 
the  third  meeting  of  the  British 
Association,  submitted  an  instru- 
ment for  measuring  at  any  instant 
the  direct  heating  power  of  the 
solar  ray:  it  affbrds  a  dynamical 
measure  of  the  solar  radiation,  by 
receiving  a  quantity  of  beat  per 
second,  or  any  short  space  of  time, 
on  a  surface  exposed  to  tke  «wx\. 
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In  making  observations  with  this 
instrument,  it  should  be  freely  ex- 
posed  in  the  shade  for  one  minute, 
and  the  variation  read  ;  afterwards 
expose  it  for  the  same  time  to  the 
solar  action,  and  again  note  it  ;  and 
lastly,  repeat  the  experiment  in  the 
shade  :  the  mean  of  the  two  varia- 
tions in  the  shade  being  subducted 
from  the  variation  in  the  sun,  the 
excess  gi ves  the  dilatation  per  minute 
due  to  the  sun's  rays  ;  the  quantity 
subducted  being  the  effect  of  the 
other  causes  at  the  time 

Actust  a  Roman  measure  of  length, 
equal  to  120  Roman  feet 

Acute  angUy  in  geometry,  less  than  a 
right  angle,  and  measured  by  less 
than  90°,  or  a  quadrant  of  a  circle 

Acute-angîed  conej  that  in  which  the 
opposite  sides  make  an  acute  at  the 
vertex,  or  whose  axis,  in  a  right. 
cône,  makes  less  than  half  a  right 
angle  with  the  side 

Acute-angled  section  ofa  coney  an  el- 
lipsis  made  by  a  plane  cutting  both 
sides  of  an  acute-angled  cône 

Acute -angled  triangle^  that  in  which 
the  three  angles  are  ail  acute 

Adamantt  a  very  hard  stone,  used  by 
the  ancients  for  cutting  and  polish- 
ing  other  hard  stones  and  glass 

AdelinÇf  a  title  of  honour  given  to  the 
children  of  princes  among  the  An- 
glo-Saxons 

Adhésion^  the  force  with  which  différ- 
ent bodies  remain  attached  to  each 
other  when  brought  into  contact 

Adity  the  passage  or  approach  to  a 
house;  applied  also  to  the  hori- 
zontal shaft  of  a  mine,  driven  for 
the  purposes  of  ventUating,  water- 
ing,  or  draining 

Adit  levelf  in  mining,  a  horizontal 
excavation  through  which  the  water 
is  drawn  by  the  engine 

Adjacent  anglcy  in  geometry,  an  angle 
immediately  contiguous  to  another, 
80  that  one  side  is  common  to  both 

Adjutage  {Ajutage),  or  jet  d'eau,  a 
tube  fitted  to  the  aperture  of  a  ves- 
sel  through  which  water  is  to  be 
played 

Adonia,  a  festival  celebrated  in  ho- 


nour of  Aphrodite  and  Adonis  in 
most  of  the  Grecian  cities 

Adrift,  the  condition  of  avessel  broken 
from  her  moorings 

Adumbration,  in  heraidry,  a  figure 
painted  of  the  same  colour  as  the 
ground  of  the  field,  but  darker 

Adytum,  the  most  sacred  placé  in  the 
heathen  temples  ;  the  Holy  of  Ho- 
lies  ;  in  Christian  architecture,  tiie 
chancel  or  altar-end  of  a  church 

Adze,  an  edged  tool  used  to  chip  sur- 
faces in  a  horizontal  direction  ;  the 
axe  being  employed  to  chop  mate- 
lials  in  vertical  positions 

jEcclesiolo,  in  Domesday  Book,  a  cha- 
pelsubordinatetothemother  church 

JEdes,  an  inferior  kind  of  temple  ;  in 
Christian  architecture,  a  chapel; 
also  sometimes  applied  to  a  honse 

Mdicula,  a  small  chapel,  house,  or 
building  of  any  kind;  not  unfre- 
quently  applied  to  the  niches  oi 
tabernacles  in  a  wall  which  held 
statues  of  the  lares  or  pénates 

^gricaneSf  a  name  given  to  rams' 
heads  when  sculptured  on  fiiezes, 
altars,  &c. 

^olipUe,  in  hydraulics,  an  instrument 
consisting  of  a  hoUow  metallic  bail 
with  a  slender  neck  or  pipe  pro- 
ceeding  from  it,  which,  being  filled 
vrith  water,  produces  a  violent  blast 
of  wind 

jEoIus,  a  small  portable  machine  for 
refreshing  and  changing  the  air  of 
apartments 

JErarium,  a  treasury  among  the  Ro- 
mans ;  the  place  where  public  mo- 
ney  was  deposited 

Aërial  perspective,  the  relative  appa- 
rent recession  of  objects  from  the 
foreground,  owing  to  the  quantity 
of  air  interposed  between  them  and 
the  spectator 

Aërologg,  the  doctrine  or  science  of 
the  air 

Aërometer,  an  instrument  contrived 
to  ascertain  the  mean  bulk  of  gases 

Aërometry,  the  science  of  measuring 
the  air,  its  powers  and  proper- 
ties 

Aëronauiics,  the  art  of  sailing  or  float- 
ing  in  the  air 
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Aëroêtatict,  the  doctrine  of  the 
weight,  pressure,  and  balance  of 
the  air  and  atmosphère 

JErugOj  rust,  more  especially  that  of 
copper;  verdigris 

JEstketics,  the  power  of  perception  by 
means  of  the  sensés  :  the  word  im- 
plies the  perception  and  the  study 
of  those  qnalities  which  constitute 
the  beautiful  and  artistic,  and  form 
the  fîner  essence  of  ail  productions 
of  fine  art.  It  carnes  with  it,  there- 
fore,  a  more  exact  and  philosophie 
meaning  than  the  word  '  taste/  In 
its  adjective  form,  in  which  it  more 
frequently  occurs,  it  is  particularly 
useful,  as  no  adéquate  epithet  can 
be  substituted  for  it.  Thns  we  speak 
of  the  *  aîsthetic  sensé/  of  *  aesthetic 
feeling/  or  *  study/  or  *  principles/ 
&c.;  but  we  cannot  correctly  say 
the  'tasteful  sensé/  or  'tasteful 
study' 

Aëtomaj  a  pediment,  or  the  tympanum 
of  a  pediment 

Affinity^  in  chemistry,  the  power  by 
which  the  ultimate  particles  of 
matter  are  made  to  unité,  and  kept 
united 

Afflux j  a  flow  of  electric  matter  to  a 
globe  and  conductor,  in  opposition 
to  effiux^  from  them 

AfteTy  in  ship-building,  implies  a  con- 
nexion, as  belonging  to  the  after- 
hody,  after-timber,  &c. 

Agalmay  a  sculptural  omament  or 
image 

AgeTj  a  Roman  acre  of  land 

Agger,  a  heap  or  mound  of  any  kind, 
formed  of  stone,  wood,  or  earth 

Agglutination^  the  cohésion  of  bodies 

Aggregatwnj  in  chemistry,  the  collec- 
tion of  bodies,  solid,fluid,  or  gaseous 

Agora,  a  place  of  public  assembly  in 
a  Greek  city  for  the  transaction 
of  ail  public  business;  a  market- 
place 

AguiHa,  an  obelisk,  or  the  spire  of  a 
church  tower 

A-huUf  the  condition  of  a  yessel  when 
she  bas  ail  her  sails  furled,  and  her 
helm  lashed  a^lee 

Air-coaing,  the  sheet-iron  casing 
which  smrounds  the  base  of  the 
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chimney  of  a  steam  vessel,  to  pre- 
vent  too  greàt  a  transmission  of 
beat  to  the  deck 

Air-drains,  cavities  between  the  ex- 
ternal  walls  of  a  building,  protected 
by  a  wall  towards  the  earth,  which 
is  thus  prevented  from  causing 
dampness 

Air-escape,  a  contrivance  for  letting 
off  the  air  from  water-pipes 

Air-holes,  those  made  for  admitting 
air  to  ventilate  apartments 

Air-machine,  in  mining,  the  apparatus 
used  for  forcing  purer  air  into  or 
withdrawing  foui  air  from  parts 
badly  ventilated 

Air-pipes,  in  mining,  tubes  or  pipes 
of  iron  or  wood,  for  ventilating 
under  ground,  or  for  the  convey- 
ance  of  fresh  air  into  levels  having 
but  one  communication  with  the 
atmosphère,  and  no  current  of  air  : 
also  used  for  clearing  foui  air  from 
the  holds  of  ships  or  other  close 
places 

Air-pump,  a  pneumatic  instrument, 
by  means  of  which  the  air  is  ex- 
hausted  out  of  the  proper  vessels  : 
its  effects  are  produced  by  the  elas- 
ticity  of  the  air;  and  as  at  each 
stroke  of  the  pump  only  a  part  of 
the  remaining  air  is  withdrawn,  an 
absolute  vacuum  cannot  be  obtain- 
ed,  although  so  near  an  approxi- 
mation to  it   may  be  had  as  to 

• 

remove  the  gênerai  effects  of  the 
atmosphère.  The  proportion  of 
the  air-pump,  as  given  by  Watt, 
is  usually  about  two-thirds  of  the 
diameter  of  the  cylinder,  when  the 
length  of  the  stroke  of  the  air- 
bucket  is  half  the  length  of  the 
stroke  of  the  steam  piston.  The 
area  of  the  passages  between  the 
condenser  and  the  air-pump  should 
never  be  less  than  one-fourth  of 
the  area  of  the  air-pump.  The 
apertures  through  the  air-bucket 
should  bave  the  same  proportion  ", 
and,  if  convenient,  the  discharging 
flap  or  valve  should  be  made  larger. 
The  oapacity  of  the  condenser 
should  at  least  be  equal  to  that  of 
the  air-pump  ;  but,  when  conveivv- 
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ence  will  admit  of.  it,  the  larger  it 
is  the  better 

Air'pump  bucketf  an  open  piston, 
with  valves  on  the  upper  surface, 
opening  upwards,  so  as  to  admit 
the  air  and  water  in  the  down- 
stroke,  and  lift  it  with  the  up- 
stroke  of  the  pump 

Air-pump  rod^  the  rod  for  Connecting 
the  bucket  to  the  beam 

Air 'tint  f  in  painting,  the  tint  by 
which  the  distant  parts  of  a  land- 
scape  are  rendered  more  distinct, 
or  sometimes  giving  a  misty  appear- 
ance  to  the  whole  :  it  is  generally 
compounded  of  a  blue-grey,  occa- 
sionally  approaching  to  purple 

Air-trapf  a  trap  immersed  in  water, 
to  prevent  foui  air  arising  from 
sewers  or  drains 

Air-valvct  appUed  to  steam  boilers 
for  the  purpose  of  preventing  the 
formation  of  a  vacuum  when  the 
steam  is  condensing  in  the  boiler 

Air-vessely  the  closed  cylinder  con- 
nected  to  the  discharge-pipe  of  a 
force-pump,  and  by  the  action  of 
which  the  water  ejected  by  the  pis- 
ton or  plunger  of  the  pump  enters 
the  cylinder  and  compresses  the  air 
within  ;  it  acts  as  a  spring  during 
the  retum  stroke,  and  thus  renders 
the  stream  constant  :  aiso  a  cham- 
ber  containing  air,  attached  to 
pumps  and  other  water  engines,  for 
the  purpose  of  making  the  discharge 
constant  when  the  supply  is  inter- 
mittent 

Aisky  the  side  passage  or  division  of 
a  church,  partially  separated  from 
the  nave  and  choir  by  columns  or 
piers 

Aitre^  a  hearth  or  chimney 

AlabasteTy  a  species  of  gypsum,  a  mi- 
nerai substance,  chemically  termed 
sulphate  of  lime:  also  a  box  or 
vase  for  holding  perfumes  and  oint- 
ments  ;  so  called  because  originally 
made  of  alabaster,  and  for  which 
the  variety  called  onyx-alabaster 
was  usually  employed 

Alba^  a  beacon  or  light-house 

AlbariurHf  white-wash  ;  according  to 
Plinyanà  Vitnivius,  a  white  stucco 


or  plaster,  made  of  a  pure  kind  of 
lime  burned  from  marble,  and  used 
to  spread  over  the  roofs  of  bouses 

Albarium  opus^  according  to  Yitru- 
vius,  a  species  of  stucco-work 

Alcahestf  in  ancient  chemistry,  a 
universal  dissolvent 

AlchOf  a  cellar,  pantry,  or  an  apart- 
ment  for  the  réception  of  drinking 
vessels 

Alchemisty  one  skilled  in  the  art  of 
alchemy  or  chemistry 

Alchemy,  that  branch  of  chemistry 
which  présumes  the  transmutation 
of  metals  :  Lord  Bacon  calls  it  the 
art  of  distilling  or  drawing  quin- 
tessences out  of  metals  by  fire 

Alcoholf  in  chemistry,  a  pure  spirit 

AlcohotometeTf  an  instrument  for  as- 
certaining  the  strength  of  spirits 

AlcoranSf  in  oriental  architecture, 
high  slender  towers  attached  to 
mosques,  in  which  the  Koran  is 
read 

Alcôve,  a  recess  in  a  chamber,  or  a 
recess  separated  from  other  parts 
of  the  room  by  columns,  antae,  and 
balusters 

Aider,  a  wood  formerly  much  used. 
The  common  aider  seldom  exceeds 
40  feet  in  height,  is  very  durable 
under  water,  and  was  used  for  the 
piles  of  the  Rialto  at  Venice,  the 
buildings  at  Ravenna,  &c.:  it  was 
formerly  much  used  for  pipes  , 
pumps,  and  sluices 

Aleaceria,  a  palace,  castle,  or  other 
large  édifice 

Aleatorium,  an  apartment  in  a  Roman 
house  appropriated  to  the  use  of 
persons  playing  with  dice 

A-lee,  a  term  used  to  dénote  the  posi- 
tion of  the  helm  when  it  is  put 
in  the  opposite  direction  from  that 
in  which  the  wind  blows 

Alembic,  in  chemistry,  a  vessel  used 
in  distillation 

^/éoM,loopholesinthewalls  of  a  castle 
or  fortification,  through  which  ar- 
rows  may  be  discharged 

Algoroth,  in  chemistry,  a  white  pow- 
der  obtained  from  munate  of  anti- 
mony 

Algebra,    literal  arithmetic,   or  the 
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scienoe  by  which  qnantity,  and  the 
opérations  of  quantity,  are  ex- 
pressed  by  conTentional  symbols 

Alhambra,  in  Saracenic  architecture, 
the  royal  palace  of  the  kings  of 
Granada 

AHen  Priories,  ceUs  or  small  religions 


bouses  erected  in  diffèrent  coun- 
triesi  and  distinguished  as  àUen 
from  their  dependence  on  large 
foreign  monasteries.  The  foUowing 
is  a  list  of  those  established  in 
Englandy  'with  the  dates  of  their 
foundation  : 


of) 


Ailey .    .    . 
Alberbury    . 
Allerton  Mallever 
Andewell     • 
AndoTer .    . 
Appledercomb 
Astley     .    . 
ATcbury .    . 
Axmoath     . 
Beccanford  . 
Begare    .    . 
Birstall  .    . 
Blakenham  . 
Brimsfield    . 
Bume  (Collège 
Bnrwell  .    . 
Cameringham 
Carisbrook  . 
Charleton    . 
Charltonupon  Otmoor 
Clare  .     .    . 
Clatford  .     . 
Cogges    .     . 
Cosham  .     . 
Covenham   . 
Cowike   .    . 
Cresswell     . 
De  la  Grave 
Ecclesfield   . 
Edith  Weston 
Elingham     . 
Fleldallying 
Frampton     . 
GoldcUff.    . 
Grosmont    . 
Hagham .    . 
Haghe     .    . 
Hamele  .     . 
Hinckley 
Horkeslegh . 
Hou   .    .    . 
Ipilpen    •    . 
Lancaster    . 
Lappele  .    . 
Lavenestre  . 

"Ils 


ORDER. 

Bénédictine 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Angustine 

Bénédictine 

Do. 

Do. 

Do. 

Do. 

Premonstrant 

Bénédictine 

Premonstrant 

Bénédictine 

Do. 

Black  Monks 

Bénédictine 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Cistercian 

Black  Monks 

Bénédictine 

Do. 

Cluniac 

Bénédictine 

Cistercian 

Bénédictine 

Do. 

Do. 

Do. 

Do. 

Black  Monks 

Bénédictine 


DATE. 

1160 

Henry  I. 

1364 

Wm.  Conq. 
Henry  III. 

1160 

Wm.  Conq. 

Henry  II. 

Henry  III. 

1115 
Wm.  Rufus 

1200 

1318 
Richard  IL 

1071 

1187 

1081 

1090 
Wm.  Conq. 

1103 
King  Steph. 

1082 
Henry  II. 
King  John 

1169 

Henry  I. 

1163 

Henry  II. 

King  Steph. 

1113 

King  John 

Richard  IL 

1164 

1173 
Wm.  Conq. 

1096 

1274 

1004 
Edw.  Conf. 
Wm.  Conq. 


COUNTT. 

Herefordshire 

Shropshire 

Yorkshire 

Hampshire 

Do. 

IsleofWight 

Worcestershire 

Wiltshire 

Devonshire 

Gloucestershire 

Yorkshire 

Do. 

Suffolk 

Gloucestershire 

Kent 

Lincolnshire 

Do. 

Isle  of  Wight 

Wiltshire 

Oxfordshire 

Suffolk 

Wiltshire 

Oxfordshire 

Wiltshire 

Lincolnshire 

Devonshire 

Herefordshire 

Bedfordshire 

Yorkshire 

Rutlandshire 

Hampshire 

Norfolk 

Dorsetshire 

Monmouthshire 

Yorkshire 

Lincolnshire 

Do. 

Hampshire 

Leicestershire 

Gloucestershire 

Sussex 

Devonshire 

Lancaster 

Staffordshire 

Sussex 
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NAHE. 

Lesingham  . 
Le^visham    . 
Limburgh  Magna 
Llangewitli  . 
Llangkywan 
Lodnes   .    . 
Long  Bengton 
Lynton   .    . 
Mersey    .     . 
Minster  Lovel 
Minting  •     . 
Modbury 
Monkenlane 
Monks  Kirby 
Okeburn .     . 
Okerington  . 
Overdon 
Newington  Longeville 
New  Romney 
Noent     .    . 
Paunsfield    . 
Povington    . 
Riselipp  .     . 
Rotherfield  . 
Scardeburgh 
Sidmouth     . 
Spedtesbury 
Sporle     .     . 
Stayning 
Steventon    . 
Stoke  Curcy 
Stratfieldsay 
St.  Clare 
St.  Cross 
St.  Helen's 
St.  Micbaers  Mount 
Sumpting 
Swavesey 
Takeley  . 
Talcarr    . 
Thurlegb 
Tofte .     . 
Tooting  . 
Tregony . 
Tykeford 
Upha^en 
Ware .     . 
Wareham 
Warmington 
"Wedon  on  the  Street 
"Wedon  Pinkney 
Welles    .    .    . 
Wenge    .     .     . 


ORDER. 

Bénédictine 

Cistercian 

Bénédictine 

Black  Monks 

Bénédictine 

Do. 

Bénédictine 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Bénédictine 
Do. 
Do. 
Do. 

Do. 

Cistercian 
Bénédictine 
Carthusian 
Black  Monks 

Black  Monks 
Bénédictine 
Do. 
Cluniac 

Do. 
Bénédictine 

Do. 


Cell  of  Monks 
Bénédictine 
Black  Monks 

Bénédictine 


Do. 

Do. 
Do. 
Do. 


DATE. 

Wm.  Rufîis 

before  Conq. 

Richard  II. 

King  Stepb. 

1183 
Henry  I. 

1175 

1255 
Ëdw.  Conf. 

1259 

1129 

1275 
Richard  II. 

1077 

1149 
Wm.  Conq. 

1217 
Henry  I. 

Wm.  Conq. 
King  Steph. 

Wm.  Rufus 

800 

King  John 

Wm.  Conq. 

Henry  I. 

1256 

Sax.  period 

Henry  I. 

Henrv  II. 

1170 

1153 
1155 
1085 

Wm.  Conq. 
Edward  1. 


Henry  I. 
Wm.  Conq. 

1267 

Wm.  Rufus 

King  Steph. 

1081 

Henry  I. 

Henry  I. 
Wm.  Conq. 

Henry  I. 
Wm.  Conq. 


COUMTY. 

Norfolk 

Kent 

Lincolnshire 

Glamorganshire 

Monmouthshire 

Dorsetshire 

Lincolnshire 

Cambridgeshire 

Ëssex 

Oxfordshire 

Lincolnshire 

Devonshire 

Herefordshire 

Warwickshire 

Wiltshire 

Devonshire 

Northamptonshire 

Buckinghamshire 

Kent 

Gloucestershire 

Ëssex 

Dorsetshire 

Middlesex 

Sussex 

Yorkshire 

Devonshire 

Dorsetshire 

Norfolk 

Sussex 

Berkshire 

Somersetshire 

Berkshire 

Carmarthenshire 

Isle  of  Wight 

Do. 

Cornwall 

Sussex 

Cambridgeshire 

Ëssex 

Cornwall 

Kent 

Norfolk 

Surrey 

Cornwall 

Buckinghamshire 

Wiltshire 

Hertfordshire 

Dorsetshire 

Warwickshire 

Northamptonâhire 

Do. 

Norfolk 

B  uckinghamshire 
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NAMB. 

ORDER. 

DATE. 

COUNTY. 

Wenghale    .... 

Henry  III. 

Lincolnshire 

West  Ravendale    .    . 

Premonstrant 

1202 

Do. 

West  Shirburne    .    . 

Bénédictine 

Henry  I. 

Hampshire 

Westwood   .    .    ;    . 

Do. 

Henry  II. 

Worcestershire 

WiUesford   .... 

Do. 

King  Steph. 

Lincobishire 

Wilmington      .     .     . 

Do. 

Wm.  Rufùs 

Sussex 

Winterbury  Wast .    . 

Do. 

1214 

DorseUhire 

Wirham 

Do. 

Richard  I. 

Norfolk 

Wolfiricheston  .    .    . 

Black  Monks 

Wm.  Conq. 

Warwickshire 

Wolton  Wawm     .    . 

Bénédictine 

Henry  I. 

Do. 

jiUpterion,  in  ancient  Rome,  a  room 
wherein  bathers  anointed  tbemsel  ves 

AUquot  parti  sucb  part  of  a  number 
as  will  exactly  diYide  it  "witbout  a 
remainder  ;  a  part  as,  being  taken 
or  repeated  a  certain  number  of 
times,  exactly  makes  up  or  is  equal 
to  the  whole  :  thus  1  is  an  aliquot 
part  of  6  or  any  otber  wbole  number 

AUealescentf  a  chemical  tenu  applied 
to  such  animal  and  vegetable  sub- 
stances as  bave  a  tendency  to  pro- 
dace  rouriate  of  ammonia,  or  vola- 
tile alkali 

Alkali,  in  chemistry:  potash  and  soda 
were  usually  tenned  fixed,  and  am- 
monia  volatile,  alkalies:  alkalies 
combine  with  and  neutralize  acids, 
thereby  producing  salts  ;  they  also 
change  vegetable  blues  to  green 

AUcalimeterj  an  instrument  for  mea- 
suring  and  determiningthe  quantity 
and  strength  of  alkalies 

AUettCt  used  to  express  a  small  wing 
of  a  building;  also  applied  to  a  pilas- 
ter  or  buttress 

Alley,  a  passage  from  one  part  of  a 
building  to  another  ;  a  passage  or 
court  with  bouses 

AlUgaiion,  one  of  the  rules  of  arith- 
metic,  by  which  are  resolved  ques- 
tions which  relate  to  the  compound- 
ing  or  mixing  together  of  divers 
simples  or  ingrédients 

AUoriumy  a  piazza,  corridor,  or  co- 
vered  way  in  the  flank  of  a  building 

AUoy,  baser  métal,  commonly  mixed 
with  the  precious  metals 

AOueiwnj  the  débris  occasioned  by 
causes  still  in  opération,  as  deposits 
left  hy  the  action  of  rivers,  ûoods, 
and  torrents 
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Almacantary  lines  parallel  to  the  ho- 
rizon, and  conceived  topassthrough 
every  degree  of  the  meridian 

Almehrabf  a  niche  in  the  mosques  of 
the  Arabs,  for  praying 

Aîmond'treef  a  hard,  heavy,  oily  or 
résinons  kind  of  wood,  somewhat 
pliable 

Almonri/f  a  room  or  place  ^here  alms 
yaere  formerly  distributed  to  the 
poor 

AlmskousCf  a  house  for  the  réception 
and  support  of  the  poor 

Alooff  in  navigation,  to  keep  the  ship 
near  the  wind  when  sailing  upon  a 
quarter  wind 

Alquifore,  lead  ore  found  in  Comwall, 
and  used  by  potters  to  green  var- 
nish  their  wares 

Alrunœ,  small  images  carved  out  of 
roots  of  trees,  and  anciently  held  in 
much  vénération  by  the  northern 
nations 

AltaTf  an  elevated  table  of  either 
stone,  marble,  or  wood,  dedicated 
to  the  cérémonies  of  reUgious  wor- 
ship.  "  And  Noah  builded  an  altar 
unto  the  Lord  ;  and  took  of  every 
clean  beast,  and  of  every  clean  fowl, 
and  offered  burnt  offerings  on  the 
altar." — Gen.  viii.  20. 

Altar-piecCy  the  ornamental  sculpture 
or  painting  behind  the  altar  in  a 
Christian  church 

Altar-screerif  the  back  of  an  altar,  or 
the  partition  by  which  the  choir  is 
separated  from  the  presbytery  and 
lady-chapel 

AltarSf  among  the  Greeks,  accordln^  v 
to  Wilkins's  ^WttvxNm^J  iwi,ÇiÔL>i>CL^\ 
east,  and  v^ete  plactâi  Xw^ct  Wv^n.^ 
the  statues  arraii^ed«\io\x\.>i)afc<i€Cia.. 
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ALTAR. 
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in  order  that  those  who  offered  up 
prayers  and  sacrifices  might  know, 
from  their  différent  heights,  to 
what  particular  deities  the  several 
altars  were  consecrated 

Altare  chorif  a  reading  desk  in  a 
church 

Altare  f arum,  the  lustre,  chandelier, 
or  cresset,  suspended  over  an  altar 

Altimetry,  the  art  of  taking  or  mea- 
suring  altitudes  or  heights 

Altitude^  of  a  figure,  the  length  of  a 
Hne  drawn  perpendicularly  from 
the  vertex  to  the  base 

Alto-rilievo,  highly  relieved  sculpture 
representing  figures  either  entirely 
or  nearly  detached  from  the  back- 
ground 

Alunif  a  sait  extracted  from  vaiious 
minerais  called  alum  ores  ;  of  great 
use  to  chemists,  dyers,  and  artists  ; 
acid  and  sharp  to  the  taste 

Aluminumy  in  chemistry,  the  metallic 
base  of  the  earth  alumina,  which  is 
found  in  nature  along  with  some 
oxides,  and  acting  as  an  acid  :  thèse 
combinations  are  termed  alumin- 
ateSf  and  are  insoluble  in  acids 

AlveuSf  in  hydrography,  the  channel 
or  belly  of  a  river 

Amalgam,  a  mixture  of  mercury  with 
any  other  métal,  tin,  lead,  &c. 

AmbituSt  an  enclosure,  more  particu- 
larly  applied  to  the  space  around  a 
building,  as  a  church*yard  or  a 
castle-yard 

Ambo,  AmbonCf  a  rostnmi  or  raised 
platform 

AmbulatiOy  walks,  or  places  of  exer- 
cise, according  to  Yitruvius,  adja- 
cent to  théâtres 

Ambulatoryy  a  cloister,  gaUery,  or  alley 

AmmoniOf  in  chemistry,  a  compound 
of  hydrogen  and  azote,  which  can 
only  be  exhibited  pure  in  a  state  of 
gas;  with  carbonic  acid,  it  forms 
volatile  alkali  or  hartshorn.  Am- 
monia  is  found  in  the  urine  of 
animais,  in  the  earth,  and  also  in 
the  atmosphère:  it  was  formerly 
obtained  by  distilling  horn,  from 
which  it  acguired  the  name  of 
hartsbom.  It  is  generaUy  prepsxeà. 

ûvm  cbloride  o/afomonium  or  sàl- 


ammoniac,  from  which  it  receives 
its  name 

AmmoniaCf  a  gum  used  for  metallic 
vessels 

Amph^rostyle,  a  term  applied  to  a 
temple  with  a  portico  in  front  and 
also  behind 

Amphithéâtre^  an  édifice  formed  by 
the  junctiou  of  two  théâtres  at  the 
proscenium,  so  as  to  admit  of  seats 
ail  round  the  periphery 

Amphithéâtre,  in  Roman  antiqnity,  a 
large  édifice  of  an  elliptic  form, 
with  a  séries  of  rising  seats  or 
benches  disposed  around  a  spacions 
area,  called  the  arena,  in  which 
the  combats  of  gladiators  and  wild 
beasts,  and  other  sports,  were  ex- 
hibited. It  consisted  exteriorly  of 
a  wall  pierced  in  its  circumference 
by  two  or  more  ranges  of  arcades, 
and  interiorly  of  vaulted  passages 
radiating  from  the  exterior  arcades 
towards  the  arena,  and  several 
transverse  vaulted  corridors  which 
opened  a  free  communication  to 
the  stairs  at  the  ends  of  the  passage 
and  to  every  other  part  of  the 
building  ;  the  corridors  and  ranges 
of  seats  forming  elliptical  figures 
parallel  to  the  boundary  wall 

AmphithurOf  in  the  Greek  Church, 
the  veil  or  curtain  opening  to  the 
folding  doors,  and  dividSng  the 
chancel  from  the  rest  of  the  church 

Amphora  (pi.  amphorœ),  an  earthen 
vase  or  jar,  vrith  a  handle  on  each 
side  of  the  neck  ;  among  the  an- 
cients,  the  usual  réceptacles  of 
oUves, grapes,  oil,  and  wine.  Hence, 
in  décoration,  amphoral  means, 
shaped  like  an  amphora  or  vase 

Amuletf.  in  décoration,  a  figure  or  cha- 
racter  to  which  miraculous  powers 
were  supposed  to  be  attached,  and 
which  particularly  distinguished 
the  buildings  of  Egypt 

Amussium,  anciently  a  carpenter's 
and  mason's  instrument,  the  use  of 
which  was  to  obtain  a  true  plane 
surface  ;  but  the  statements  of  the 
ancient  writers  render  its  construc- 
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Anabatkra,  steps  to  any  elevated  situ- 
ation, as  the  anabathra  of  théâtres, 
palpita,  &c. 

Anabathrum,  apuljat,  de8k,orhigh8eat 

Anacampteriaf  the  lodgings  of  per- 
sons  who  fled  for  sanctuary  to  pri- 
vileged  religions  houses 

AnacampticSf  the  doctrine  of  reflected 
light 

Anachorita,  the  cell  of  a  hermit 

AnaeUuticê,  the  doctrine  of  refracted 
light 

Anaglypht  an  engraTcd,  embossed,  or 
chaised  omament 

Anagtypha,  chased  or  embossed  tcs- 
sds  made  of  bronze  or  the  precious 
metals,  which  derived  their  name 
from  the  work  on  them  being  in 
relief,  and  not  engraved 

Anagtyphie  work,  a  species  of  sculp- 
ture  wherein  figures  are  made  pro- 
minent by  embossing 

Anaiemma,  a  projection  of  the  meri- 
dian;  used  also  to  designate  a  wall, 
pier,  or  buttress 

Analoffium,  a  tomb  o-ver  the  bodies  of 
saints;  also  a  term  formerly  applied 
to  pulpits  wherein  the  gospels  and 
epistles  were  read 

^namoy}EiAom,adistorted  pièce  of  per- 
spective, occasioned  by  too  near  a 
point  of  view,  and  from  the  injudi- 
cious  attitude  or  situation  of  the 
object,  but  perfectly  tnie  accord- 
ing  to  the  laws  of  perspective 

Anehor,  an  instrument  used  for  the 
mooring  of  ships  ;  in  architecture, 
a  décorative  moulding  used  in  the 
orders,  and  applied  to  the  echinus  ; 
also  an  omament  in  the  form  of  the 
fluke  of  an  anchor,  frequently  eut 
In  the  ovolo  of  lonic  capitals,  and 
in  the  bed-mouldings  of  louic  and 
Corinthian  comices 

AnehoT'Stocky  in  ship-building,  a  me- 
thod  of  working  planks,  by  which 
the  abutments  are  to  be  disposed 
near  the  middle  of  those  planks 
which  are  above  or  below  them 

Aneon,  in  décoration,  a  carved  drink- 
ing«cup  or  hora  ;     an  elbow  or 
angle,  or  corner-stone.      Tbe  An- 
eotta  foot  measure  ia  1  '282  of  an 
EngUah  foot 


Anconej  a  console  or  omament  eut  on 
the  key-stone  of  an  arch 

AnconeSf  trasses  or  consoles  employed 
in  the  dressings  of  apertures  ;  also 
used  to  signify  the  corners  or  quoins 
of  walls,  cross-beams,  or  rafters,  &c. 

AndirorUf  iron  bars  vnth  legs  to  sup- 
port logs  of  wood  in  fire-places 

Android,  in  mechanics,  an  automaton 

AndroUf  an  apartment,  cloister,  or 
gallery,  assigned  to  the  maie  part 
of  a  monastic  establishment;  ap- 
plied also  to  the  space  in  a  church 
by  which  the  men  were  separated 
from  the  women 

Anemographyf  a  description  of  the 
winds 

AnemometeTf  an  instrament  for  mea- 
suring  the  force  of  the  wind 

Anemoacope,  a  machine  to  dénote 
the  changes  of  the  wind  or  weather 

Angiportunif  among  the  ancients,  a 
narrow  lane  between  two  rows  of 
houses 

AnglCf  in  geometry,  the  mutual  in- 
clination of  two  lines  meeting  in  a 
point 

Angle-bar f  in  joinery,  the  upright  bar 
at  the  angle  of  a  polygonal  window 

Angle-beadf  a  vertical  bead,  commonly 
of  wood,  fixed  to  an  exterior  angle, 
and  flush  witb  the  siuface  of  the 
plaster,  &c.  of  rooms,  arches,  &c. 

Angle-bracCf  in  carpentry,  timber 
fixed  to  the  two  extremities  of  a 
pièce  of  quadrangular  framing, 
roaking  it  to  partake  of  the  form  of 
an  octagon 

Angle-brackety  a  bracket  placed  in  the 
vertex  of  an  angle,  and  not  at  right 
angles  with  the  sides 

Angle-capital,  used  in  lonic  capitals 
to  the  flauk  columns  which  bave 
their  volutes  placed  at  an  angle  of 
45°  with  the  planes  of  the  front 
and  retuming  friezes 

Angle-float,  in  plastering,  a  fioat  made 
to  any  internai  angle  to  the  planes 
of  both  sides  of  a  room 

Angle-modillion,  a  modillion  placed  in 
a  direction  paraWéV  to  «t  ôÀa%oiis\ 
drawn   through  a  cotmc^  «^.  V\.^ 
mitreing 
Afiffle  qf  application^  t\\e  M\^fc^V\^^ 
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the  Une  of  direction  of  a  power 
gives  the  lever  it  acts  upon 

Angle  of  inclination^  the  angle  an  in- 
clined  plane  makes  with  the  hori- 
zon 

Angle  of  traction,  the  angle  vrhich 
the  direction  of  a  power  makes 
with  the  inclined  plane 

Angular  perspective,  a  term  applied 
to  the  horizontal  Unes,  hoth  of  the 
front  and  end  of  a  building,  con- 
verging  to  vanishing  points,  and 
terminating  in  the  horizon  ;  it  is 
sometimes  caUed  oblique  perspec- 
tive 

Anhgdrous  sulphuric  acid,  pure  sul- 
phuric  acid,  in  the  form  of  a  crys- 
talUne  soUd 

Annealing,  the  process  of  softenîng 
and  restoring  the  malleabiUty  of 
metals,  by  heating  and  aUowing 
them  to  cool  very  slowly  ;  and  by 
which  means  glass,  cast  iron,  and 
steel  may  be  united  to  other  sub- 
stances 

Annotto,  in  chemistry,  a  reddish-yel- 
low  vegetable  dye,  obtained  from 
the  seeds  of  the  bixa  oreUana,  and 
used  for  colouring  cheese 

Annular  engine,  a  direct-action  ma- 
rine engine,  having  two  concentric 
cyUnders;  the  annular  space  is 
fitted  with  a  piston  which  is  at- 
tached  to  a  T-shaped  cross-head 
by  two  piston-rods  :  the  cross-head 
is  formed  by  two  plates  with  a  space 
between  for  the  connecting-rod  to 
vibrate,  and  the  lower  end  sUdes 
within  the  inner  cyUnder,  and  is 
connected  to  the  crank.  This  ar- 
rangement has  been  patented  by 
Messrs.  Maudslay 

Annular  vault,  a  vaulted  roof  sup- 
ported  on  circular  walls 

Annulated  columnSfthose  clustered  to- 
gether  or  joined  by  rings  or  bands 

Annuletf  in  architecture,  a  small 
square  member  in  the  Doric  capi- 
tal ;  also  the  name  of  a  smaU  flat 
moulding 

Antœ,  square  pilasters  terminating 
the  walls  of  a  temple:  when  a 
temple  had  no  portico  in  front,  two 
j      columns  were  made  to  intervene 


between  the  antie,  and  the  aspect 
of  the  temple  was  said  to  be  » 
antis 

Ante-chambeTt  a  room  or  passage  to 
an  inner  chamber,  for  the  acoom- 
modation  of  servants  and  persons 
in  waiting 

Ante-capitulum,  part  of  a  cloîster  be- 
fore  the  door  of  a  chapter-house 

Antefixœ  (by  some  caUed  6reektiles\ 
upright  ornaïqental  blocks  placed 
at  intervais  on  the  comice  aloDg 
the  side  of  a  roof,  to  conceal  m 
rather  terminate  the  ridges  fbnncd 
by  the  overlapping  of  the  roof  tiles; 
also  heads  of  Uons,  &c.,  for  water 
spouts,  below  the  eaves  of  temples 

Antemural,  a  term  applied  to  the 

outward  waU  of  a  castle  ;  or  that 

which  séparâtes  a  presbytery  from 

a  choir;  alsotoabarbicaneiitnuice 

.  before  a  castle 

Antepagmenta,  or  Antepagmentitm, 
the  jamb  of  a  door-case 

Ante- parallèle,  in  geometry.  Unes 
which  make  equal  angles  with  two 
other  Unes,  but  in  a  contrary  direc- 
tion 

/inte-portico,  a  term  sometimes  used 
to  dénote  an  outer  porch  or  vesti- 
bule; the  propylœum  in  daasic 
architecture 

Anterides,  buttresses  for  strengthen- 
ing  walls 

Antesolarium,  a  balcony  facing  the 
Sun 

Ante-venna,  an  avnûng  or  projecting 
roof  of  wood-work  ;  a  wooden  or 
pent-house  before  a  shop 

Anthepsa,  a  Grecian  vessel  used  for 
boiUng  water  or  keeping  it  hot  ;  a 
cooking  utensU 

Anthracite,  a  coal  not  bituminous, 
found  principally  in  South  Wales 
and  in  the  United  States 

Antics,  in  architecture,  figures  of  men, 
beasts,  &c.,  placed  as  omaments  to 
buUdings 

Anticum,  a  porch  before  a  door 

Antilia,  an  ancient  machine  similar 
to  the  modem  pump 

Antimensium,  a  portable  altar  or  oon- 
secrated  table,  used  as  a  substitnte 
for  a  proper  altar 
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Antimeter^  an  optical  instrument  for 
measuring  angles 

Aniimony,  a  métal  usnally  found  in  a 
crude  state  combined  with  sulphur, 
of  a  bluish-white  coIouTi  crystal- 
lîne  texture,  brittle,  and  easily  pul- 
verized.  It  does  not  oxidate  at 
ordinary  températures  in  the  air, 
but,  when  heated,  it  bums  with  a 
light  flame,  producing  the  oxide  ; 
it  fuses  at  800%  and  Tolatilizes  at  a 
white  beat 

Anthnony  yeUow,  a  préparation  of 
antimony,  of  a  deeper  colour  than 
Naples  yellow,  and  similar  in  its 
properties  :  it  is  principally  used 
in  enamel  and  porcelain  painting, 
and  is  very  various  in  tint;  that 
of  a  bright  colour  is  not  affected 
by  foui  air,  although  blackened  by 
sugar  of  lead 

Ani^pagments,  omaments  in  carved 
work  on  the  architrave,  jambs, 
posta,  or  puncheons  of  doors 

Antiquarium^  a  repository  for  antique 
monuments 

AntreUum,  a  small  cave  or  grotto; 
also  a  small  temple 

Antrum,  an  early  temple  for  Christian 
worship 

Antrum  tumbak,  a  sepulchral  cave  or 
grotto 

AfUwerp  blue,  light  -  coloured,  and 
somewhat  brighter  than  Prussian 
blue,  or  ferro-prussiate  of  alumine, 
having  more  of  the  terrene  basÎB, 
but  aU  the  other  qualities  of  that 
pigment,  except  its  extrême  depth. 
Haarlem  blue  is  a  similar  pigment 

Aniwerp  brown,  a  préparation  of 
asphaltum  ground  in  strong  drying 
oil,  by  which  it  becomes  less  liable 
to  crack 

Anûiij  a  large  block  of  iron  with  a 
very  hard  smooth  horizontal  sur- 
face on  the  top,  in  which  there  is 
a  hole  at  one  end,  for  the  purpose 
of  insertiug  various  tools,  and  a 
strong  Steel  chisel,  on  which  a  pièce 
of  iron  may  be  laid,  and  eut  through 
by  a  blow  vrith  a  hammer 

A-peek,  a  nautical  term  implying  that 
the  cable  is  hove  tant,  so  as  to  bring 
the  vessel  nearly  over  her  anchor  ; 
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the  yards  are  a-peek  when  they  are 
topped  up  by  contrary  lifts 

Aperture,  an  opening  in  a  wall,  door- 
way,  or  window 

ApeXf  the  top  or  highest  point  of  a 
cône,  mouutain,  pyramid,  spire, 
roof,  &c. 

Apiaryt  a  place  where  bées  are  kept 

Aplomey  a  minerai  of  a  deep  orange 
colour 

Aplustre,  in  early  naval  architecture, 
a  carved  tablet  fixed  on  the  ex- 
tremity  of  a  ship's  head 

ApodyteriunifB.  dressing^room  orante- 
room  to  a  bath  in  Roman  villas,  con- 
tiguous  to  the  laconicum 

ApophygCf  in  architecture,  that  part 
of  a  column  between  the  upper 
fillet  of  the  base  and  the  cylindrical 
shaft,  which  is  usually  curved  into 
it  by  a  concave  sweep  or  inverted 
cavetto 

Apostles  (the)  of  Jésus  Christ  were  his 
chief  disciples,  whom  he  invested 
vnth  his  authority,  filled  with  his 
spirit,  and  instructed  particularly 
in  his  doctrines  and  services  :  they 
were  chosen  to  raise  the  édifice  of 
hischurch;  and,  after  his  résurrec- 
tion, sent  into  ail  the  world,  com- 
missioned  to  preach,  to  baptize,  and 
to  work  miracles.  The  names  of 
the  twelve  were, — 1.  Peter.  2.  An- 
drew. 3.  John.  4.  Philip.  5.  James, 
major.  6.  Bartholomew.  7.  Thomas. 
8.  Matthew.  9.  Simon.  10.  Jude. 
11.  James,  minor.  12.  Judas  Is- 
cariot.  The  last  betrayed  his  mas- 
ter,  and  having  hanged  himself, 
Matthias  was  chosen  in  his  place 

Apotheca,  a  place  in  the  upper  part 
of  the  house,  in  which  the  Romans 
frequently  placed  their  wines  in 
earthen  amphorœ  ;  also  an  apothe- 
cary's  shop,  a  cabinet,  storehouse, 
&c. 

ApothesiSf  a  recess  on  the  south  side 
of  the  chancel  of  a  church,  fitted 
up  with  shelves  for  books,  vest- 
ments,  &c. 

Apparatus,  a  term  denoting  a  com- 
plète set  of  instruments  belonging 
to  an  artist  or  a  mechanist  v 

Appaumée,  in  heraldry,  to  ex.\«ûâL^^\ 
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palm  of  the  band  and  the  thumb 
and  fingers  at  full  length 

Appian  way^  a  celebrated  road  lead- 
ing  from  Rome  to  Bnindusium  :  so 
named  from  Appius  Claudius 

Appiiforumy  the  forum  built  by  Ap- 
pius, the  Roman  consul,  about  50 
miles  distant  from  Rome,  near  the 
modem  town  of  Piperno,  on  the 
way  to  Naples.  The  uses  to  which 
the  Romans  applied  the  forum  Tvere 
so  various,  that  it  is  not  easy  to  as- 
certain  the  nature  of  the  building. 
Itmighthavebeen  a  place  for  the  dis- 
tribution of  justice,  or  for  holding  a 
market.  The  *  Three  Taverns*  were 
nearer  to  Rome  than  the  Appii 
forum,  as  Cicero  intimâtes,  who, 
in  going  from  Rome,  a  little  before 
he  came  to  the  forum  of  Appius, 
arrived  at  the  Three  Taverns;  so 
that  probably  the  chief  number  of 
Christians  waited  for  the  Apostle 
Paul  at  a  place  of  refreshment, 
while  some  of  their  number  went 
forward  to  meethim  and  to  acquaint 
himwith  their  expectation  of  seeing 
him  among  them,  and  for  ivhich 
they  respectfully  waited  bis  coming. 
— Calmet. 

Apple-trect  a  wood  generally  hard 
and  close,  and  of  reddish-brown 
tints,  used  commonly  in  Tunbridge 
tumery,  &c. 

Apricot-tree^  a  native  wood  of  Ar- 
menia,  used  by  the  French  in 
turnery 

Aprorij  the  sill  or  lower  part  of  a  win- 
dow  ;  a  platform  or  flooring  of  plank 
raised  at  the  entrance  of  a  dock  :  in 
naval  architecture,  a  pièce  of  curved 
timber  fixed  behind  the  lower  part 
of  the  stem  of  a  ship 

Apsisi  the  east  end  of  a  church  or 
chancel;  sometimes  applied  to  a 
canopy  over  an  altar  ;  also  to  a 
drcle  about  a  star  or  planet 

Apsis  gradata^  a  bishop's  throne  in 
cathedral  churches 

ApyrouSy  a  chemical  term  applied  to 
refractory  bodies  which  resist  beat 

AquafortiSt  in  chemistry,  nitric  acid 
diluted  ;  the  more  concentrated  is 
named  spirit  of  nitre 
— 


Aquamalct  a  holy-water  basin 

Agita  regiot  nitro-muriatic  add;  a 
compound  of  two  parts  nitric  add 
and  one  part  muriatic  acid 

AquatmiOf  in  the  arts,  engramg 
which  resembles  drawings  in  Indian 
ink 

Aqua  tofano,  a  poîsonous  liquor 

Agueductt  a  conduit  for  water  :  a  con- 
stmction  of  stone  or  timber,  bnOt 
on  uneven  ground,  to  préserve  the 
level  of  water,  and  convey  it  by  a 
canal  from  one  place  to  anothtf 

Aquemokit  a  water-mill 

AguilOf  a  reading-desk,  so  called  finom 
its  shape  being  that  of  an  eagle 
with  extended  wings,  supported  by 
a  pedestal 

Arabesque,  generally  applied  to  a  style 
of  oraament  for  pilasters,  frieus, 
&c.,  as  those  painted  by  Raûidle 
in  the  Vatican 

ArabO'tedescOf  a  term  applied  to  tiie 
Moorish  style  of  buildings  in  Sptin, 
&c. 

Ara  dignitatiSy  an  altar  at  which  none 
but  the  highest  ecclesiastics  perform 
divine  rites 

Arœostyle,  in  architecture,  the  great- 
est  interval  or  distance  whidl  can 
be  made  between  columns,  that  is, 
eight  modules  or  four  diameters; 
also  a  species  of  temple  which  bas 
its  columns  placed  widely  asunder 

Arborf  a  spindle  or  axis  upon  which  a 
ring  or  wheel  is  turaed  in  a  lathe 

Arbor  DiaruBf  in  chemistry,  crystaU 
formed  by  the  combination  oî  sil- 
ver  and  mercury 

Arbores,  brass  branches  for  lights  sus- 
pended  from  ceilings 

Arboretum,  a  grove  of  trees  in  a  park, 
pleasure-ground,  or  garden 

Arbor  vittBy  a  tree  which  attains  to  a 
height  of  from  40  to  50  feet  ;  its 
wood  is  of  a  reddish  colour,  very 
light,  soft,  and  fine-grained,  and  is 
much  used  in  bouse  carpentry 

ArCy  in  geometry,  part  of  the  circum- 
ference  of  a  circle,  or  any  curve 
lying  between  two  points  ;  a  bow, 
vault,  or  arch 

Arca,  a  place  in  a  vanlted  chamber 
for  sepulchral  purposes;  an  exca- 
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Tation  before  the  basement  story 
of  a  house  ;  an  enclosed  space  ;  a 
chest  in  which  the  Romans  depo- 
sited  their  money  :  the  ^vord  is  idso 
used  to  signify  a  beam  of  wood 
which  has  a  groove  or  channel  hol- 
lowed  in  it  from  one  end  to  the 
other 
Arcade,  a  séries  of  recesses  with 
arched  ceilings  or  soffits  ;  acoTered 
passage;  in  modem  appliances,  a 
vaalted  avenue,  now  much  in  Togue, 
more  particularly  in  Paris.  Arcades, 
though  less  magnifioent  than  colon- 
nades, are  of  extraordinary  beauty 
whenwellcontrived,affording  shade 
from  the  sun  and  shelter  îtoxa.  the 
rain.  Thoogh  not  so  magniiicent 
as  colonnades,  they  are  stronger, 
more  solid,  and  less  expensive. 
They  are  proper  for  triumphal  en- 
trances,  gâtes  of  cities,  of  palaces, 
of  gardens,  and  of  parks;  for  public 
squares,  markets,  or  large  courts  in 
gênerai,  and  for  ail  apertures  that 
require  an  extraordinary  width. 

Their  ornaments. — The  piers 
of  arcades  may  be  decorated  with 
colorons,  pilasters,  niches, and  aper- 
tures of  différent  forms.  The  arch 
itself  may  be  tumed  either  with 
Tock-worked  or  plain  rustic  arch 
stones  or  voussoirs,  or  with  an 
archiyolt  properly  moulded.  The 
keystone  is  generally  carved  in  the 
form  of  a  console,  or  sculptured 
with  some  head,  or  the  like.  The 
archivolt  springs  from  an  impost  or 
plat-band,  or  sometimes  from  co- 
Inmns  ;  but  this  is  not  to  be  prac- 
tised  except  in  cases  of  the  most 
urgent  nature,  for  it  makes  neither 
substantîal  nor  beautiful  work. 

In  arches  that  are  of  large  dimen- 
sions, the  keystone  should  ne-ver  be 
omitted  ;  its  carving,  however,  may 
be  dispensed  with,  if  expense  be  an 
object.  When  the  piers  are  deco- 
rated with  disengagedcolumns,  the 
entablatuie  must  break  round  over 
the  columns;  and  the  columns, 
whether  engaged  or  not,  should 
stand  either  on  a  pedestal  or  high 
plinth,  by  which  means  they  wili  ^ 


not  only  be  kept  dry,  but  their 
bases  will  likewise  be  protected 
from  accidentai  damage. — ^Arches 
must  always  rise  from  an  impost  or 
a  plat-band;  and  if  there  be  no 
keystone  to  the  archivolt,  its  sum- 
mit  should  be  kept  down  from  the 
under  side  of  the  architrave  of  the 
accompanying  order,  at  least  half 
the  distance  that  it  would  be,  were 
a  keystone  employed,  in  order 
that  the  disagreeable  appearance  of 
the  acute  angle  which  it  would 
otherwise  form  with  the  architrave 
may  be  avoided. 

Their  proportions.  —  The 
height  of  arches  to  the  under  side 
of  their  crowns  should  not  exceed 
twice  their  clear  width,  nor  should 
it  be  much  less;  the  piers  not 
less  than  one-third  the  breadth  of 
the  arch,  nor  more  than  two-thirds; 
but  the  piers  at  the  angles  should 
be  wider  than  the  other  piers  by 
one-half  or  one-fourth  at  leàst 

ArctBi  in  Roman  architecture,  the 
gutters  of  the  cavedium 

ArC'boutantf  a  kind  of  arched  but- 
tress  formed  of  a  flat  arch,  or  part 
of  an  arch,  and  abutting  against  the 
feet  or  sides  of  another  arch  or 
vault,  to  support  them,  and  prevent 
them  from  bursting  or  giving  way 

Arcella,  in  mediaeval  architecture,  a 
cheese-room 

Archy  the  curved  part  of  a  building, 
supported  at  its  extremities  only, 
and  concave  towards  the  earth  ;  a 
vaulted  roof,  or  dôme,  constructed 
either  with  bncks,  stone,  or  other 
materials  :  the  arch  of  a  bridge  is 
formed  of  segments  of  a  circle, 
elliptical  or  catenarian  ;  in  Christian 
architecture,  arches  display  twenty- 
two  varieties  of  form.  —  Arches 
are  used  in  large  intercolumni- 
ations  of  spacious  buildings;  in 
porticoes,  both  within  and  without 
temples;  in  public  halls,  as  ceil- 
ings,  the  courts  of  palaces,  cloisters, 
théâtres,  and  amphithéâtres  :  they 
also  are  used  to  cover  the  cellars  in 
the  foundations  of  bouses  and  pow-  . 
der-magazines  ;  also  as  \ivxUTes.%c&\ 
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*and  counterforts,  to  support  large 
walls   laid    deep    in    the    earth; 
for  triumphal  arches,  gâtes,  Win- 
dows, &c.  ;  and,  above  ail,  for  the 
foundations  of  bridges  and  aque- 
ducts  :  they  are  supported  by  piers, 
abutments,  imposts,   &c. — Arches 
are  of  several  kinds,  circular,  ellip- 
tical,  cycloidal,  catenarian,  &c.,  ac- 
cording  as  their  curve  is  in  the  form 
of  a  circle,  ellipse,  cycloid,  cate- 
nary,  &c. — Arches  are  to  be  found 
in  the  Greek  théâtres,  stadia,  and 
gymnasia,  some  of  them  erected 
probably  400  years  before  Christ. 
The  most  ancient  arches  of  which 
we  hâve  correct  data  are  those  of 
the  cloacsB  at  Rome.   The  emperor 
Hadrian  threw  a  bridge  over  the 
Cephisus,  between  the  territories  of 
Attica  and  Eleusis,  on  the  most 
frequented  road  of  Greece. 
Arch  (the  theory  of).   This  important 
subject  has  exercised  the  talents 
and  ingenuity  of  some  of  the  great- 
est    mathematicians    in     modem 
times,  and  many  différent  solutions 
hâve  been  given  to  the  various  pro- 
blems  connected  with  it;  but,  as 
the  greater part  of  them  are  founded 
on  suppositions  that  hâve  no  exist- 
ence whatever  either  in  nature  or 
practice,  they  hâve  had  a  tendency 
rather  to  mislead  than  direct  those 
who  are  engaged  in  the  opérations 
*of  bridge-building.     Dr.  Olinthus 
Gregory,  in  the  préface  to  his  ex- 
cellent work  on  Mechanics,  states, 
that  "  theoretical  and  practical  men 
will  most  effectually  promote  their 
mutual  interests,  not  by  affecting 
to  despise  each  other,  but  by  blend- 
ing  their  efforts  ;  and  further,  that 
an  essential  service  will  be  done  to 
mechanlcal  science,  by  endeavour- 
ing  to  make  ail  the  scattered  rays 
of  light  they  hâve  separately  thrown 
upon  this  région  of  human  know- 
ledge    converge    to    one    point." 
Gauthey,  speaking  of  the  theory  of 
La  Hire,  observes  that  such  analy- 
tical  researches  are  founded  on  hy- 
pothèses which  every  day*8  experi- 

ence  contradicts,  The  following  are 
— - 
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the  principal  writers  on  the  equilib- 
rium  of  the  arch.  In  1691,  the  ce- 
lebrated  mathematicians,  Leibnitz, 
Huygens,  James  and  John  Ber- 
noidlli,  solved  the  problem  of  the 
catenary  curve  :  it  was  soon  perceiv- 
ed  that  this  was  precisely  the  curve 
of  that  should  be  given  to  an  arch 
which  the  materials  were  infinitely 
small  and  of  equal  weight,  in  order 
that  ail  its  parts  may  be  in  equili- 
brium.  In  the  *  Philosophical 
Transactions'  for  the  year  1697,  it 
is  stated  that  David  Gregory  first 
noticed  this  identity;  but  his  mode 
of  argument,  though  sufficiently 
rigorous,  appears  not  to  be  so  per- 
spicuous  as  could  be  desired.  In 
one  of  the  posthumous  works  of 
James  Bemouilli,  two  direct  solu- 
tions of  this  problem  are  given, 
founded  on  the  différent  modes  of 
viewing  the  action  of  the  voussoirs  : 
the  first  is  clear,  simple,  and  précise, 
and  easily  leads  to  the  équation  of 
the  curve,  which  he  shows  to  be 
the  catenary  inverted  ;  the  second 
requires  a  Httle  correction,  which 
Cramer,  the  editor  of  his  works, 
has  pointed  ont.  In  1695,  La 
Hire,  in  his  '  Treatise  on  Mecha- 
nics,' laid  down,  from  the  theory  of 
the  wedge,  the  proportion  accord- 
ing  to  which  the  absolute  weight 
of  the  materials  of  masonry  onght 
to  be  increased  from  the  keystone 
to  the  springing  in  a  semicircular 
arch.  The  historian  of  the  Acade- 
my  of  Sciences  relates,  in  the  vo- 
lume for  the  year  1704,  that  Parent 
determined  on  the  same  principle, 
but  only  by  points,  the  figure  of  the 
extrados  of  an  arch,  the  intrados 
being  a  semicircle,  and  found  the 
force  or  thrust  of  a  similar  arch 
against  the  piers.  In  the  '  Memoirs 
of  the  Academy  of  Sciences'  for  the 
year  1712,  La  Hire  gave  an  inves- 
tigation of  the  thrusts  in  arches 
under  a  point  of  view  suggestedby 
liis  own  experiments  :  he  supposed 
that  arches,  the  piers  of  which  had 
not  solidity  enough  to  resiat  the 
thrust,  split  towaràs  the  haundies 
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at  an  élévation  of  àbout  45  degrees 
above  tbe  springings  or  impost;  he 
conseqnently  regarded  the  upper 
part  of  the  arch  as  a  wedge  that 
tends  to  separate  or  overtum  the 
abutments,  and  determined,  on  the 
theory  of  the  wedge  and  the  lever, 
the  dimensions  whieh  they  ought 
to  hâve  to  resist  this  single  effort. 
Conplet,  in  a  memoir  composed  of 
two  parts,  the  first  of  which  was 
printed  in  the  volume  of  the  Aca- 
demy  for  1729,  treats  of  the  thrusts 
of  arches  and  the  thickness  of  the 
Yoossoirs,  by  considering  the  mate- 
rials  infinitely  small,  and  capable  of 
sliding  over  each  other  without  any 
pressure  or  friction.  But,  as  this 
bypothesis  is  not  exactly  conform- 
able  to  experiment,  the  2nd  part  of 
tbe  memoir,  printed  in  the  volume 
for  1730,  résumes  the  question  by 
sapposing  that  the  roaterials  bave 
not  the  power  of  sliding  over  each 
other,  but  that  they  can  raise  them- 
selves  and  separate  by  minute  rota- 
tory  motions.  It  cannot,  however, 
be  said  that  Couplet  bas  added 
materiaUy  to  the  théories  of  La 
Hire  and  Parent,  and  none  of  them 
treated  the  subject,  either  in  theory 
and  practice,  in  such  a  satisfactory 
manner  as  was  afterwards  donc  by 
Coulomb.  Subsequently  a  memoir 
was  published  by  Bouguer  on  the 
curve  Unes  that  are  most  proper 
for  the  formation  of  the  arches 
of  doraes.  He  considers  that  there 
may  be  an  infinité  number  of  curve 
Unes  employed  for  this  purpose, 
and  points  out  the  mode  of  sélect- 
ing  them.  He  lays  it  down  uni- 
formly  that  the  voussoirs  bave  their 
surfaces  infinitely  smooth,  and  es- 
tablishes,  on  this  bypothesis,  the 
conditions  of  equilibrium  in  each 
horizontal  course  of  the  dôme,  but 
bas  not  given  any  method  of  inves- 
tigating  the  thrusts  of  arches  of 
this  kind,  nor  of  the  forces  that 
act  upon  the  masonry  when  the 
generating  curve  is  subjected  to 
giwen  oonditioDB,  In  1770,  Bossut 
gMve  invesUgatioBS  of  arches  oftbe 


différent  Idnds,  in  two  memoirs, 
which  were  printed  among  those 
of  the  Academy  of  Sciences  for  the 
years  1774  and  1776:  he  appears 
to  bave  beeu  engaged  in  this  in 
conséquence  of  some  disputes  con- 
cerning  the  dôme  of  the  French 
Panthéon,  begun  by  the  celebrated 
architect  Soufflot,  and  finished  from 
bis  designs.  In  1772,  Dr.  Hutton 
published  bis  principles  of  bridges, 
in  which  he  investigated  the  form 
of  curves  for  the  intrados  of  an 
arch,  the  extrados  being  given,  and 
vice  versa,  He  set  out  by  develop- 
ing  the  properties  of  the  equili- 
brated  polygon,  which  is  extremely 
useful  in  the  equilibrium  of  struc- 
tures. Mr.  Attwood  bas  written  a 
dissertation  on  the  construction  of 
arches  on  the  same  principles  as  La 
Hire. 

Archt  in  architecture,  a  concave  struc- 
ture raised  or  tumed  upon  a  mould, 
called  the  centering,  in  form  of  the 
arc  of  a  curve,  and  serving  as  the 
inward  support  of  some  superstruc- 
ture. Sir  Henry  Wotton  says,  "  An 
arch  is  nothing  but  a  narrow  or 
contracted  vault  ;  and  a  vault  is  a 
dilated  arch." 

Archf  in  geometry,  a  part  of  any 
curved  Une,  as  of  a  circle  or  ellipsis 

Arch,  in  masonry,  a  part  of  a  building 
suspended  over  a  hoUow,  and  con- 
cave towards  the  area  of  thebollow  : 
the  top  of  the  wall  or  walls  which 
receives  the  first  arch-stones  is 
technically  called  the  abutment  or 
springing 

Archf  in  mining,apieceofgroundleft 
unworked 

Arch-buttresSf  a  pièce  of  insulated 
masonry  usually  named  a  flying- 
buttress,  extending  from  the  clercs- 
tory  of  a  church  and  over  the  roof 
of  its  aisle,  where  it  rests  on  the 
buttress  of  the  outer  wall 

Jrch  of  équilibration^  that  which  is  in 
equilibrium  in  ail  its  parts,  having 
no  tendency  to  break  m  owfe  ^«x\.  ' 
more  than  in  anotbet 

Jrchy  triumphaly  a  bmlditv^  oi  -sAsîvOx^ 
an  arch  is  the  pnucipiV  ie«.V\ff^i^ 
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usually  raised  to  commemorate 
some  great  achievement 

jirchœology^  the  study  of  ancient  art, 
but  more  particularly  that  of  the 
middle  âges 

Archedf  in  mining  :  the  roads  in  a 
mine»  when  built  with  stones  or 
bricks,  are  generally  arched  level 
drifts 

ArcheioUf  a  recess  in  a  Grecian  tem- 
ple, for  the  réception  of  the  trea- 
sures  of  the  deity  to  whom  the 
temple  was  dedicated 

Archeiouy  in  Athens,  the  office  in 
which  the  decrees  of  the  people 
and  other  state  documents  were 
preserved 

Archetust  a  saw  for  cutting  stones  : 
Muratori  used  the  term  for  a  crâne 
or  pulley  for  raising  stones  to  the 
upper  part  of  a  building 

Archimedean  screwy  a  machine  in- 
vented  by  Archimedes  for  raising 
water  ;  also  now  applied  to  propel 
vessels  through  water 

Architecte  a  person  skilled  in  the  art 
of  building;  one  who  forms,  plans, 
and  designs  for  édifices,  conducts 
the  work,  and  directs  the  secondary 
artificers  employed  ;  and  Tvhose 
émoluments  are  generally  5  per 
cent,  on  the  amount  of  money  ex- 
pended 

Architecture,  a  science  applicable  to 
the  art  of  constructing  domestic, 
ecclesiastical,  municipal,  palatial, 
or  other  buildings,  and  the  adom- 
ment  of  the  same  according  to  the 
rules  of  the  several  orders,  Doric, 
lonic,  and  Corinthian,  also  the  Tus- 
can,  and  Composite,  from  Roman 
models,  or  other  styles,  each  for  its 
purpose,  such  as  is  usually  called 
Gothic  architecture,  and  modes 
subservient  to  climate  and  fashion, 
or  caprice.  "  Architecture,"  says 
Palladio,  "  being  grounded  upon 
rules  taken  from  the  imitation  of 
Nature,  admits  of  nothing  that  is 
contrary  or  foreign  to  that  order 
which  Nature  bas  prescribed  to  ail 
things.  An  architect  is  not  re- 
strained  from  departing  sometimes 
îrom  common  methods  or  usage, 
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provided  such  Tariation  be  agree- 
able  and  natoraL" 

The  public  at  large  has  a  claim 
over  the  architecture  of  a  coun- 
try.  It  is  common  property,  in- 
asmuch  as  it  invoWes  the  national 
taste  and  character;  and  no  man 
has  a  right  to  pass  off  his  own 
barbarous  iuTentions  as  the  na- 
tional taste,  and  to  hand  down  to 
posterity  his  own  ignorance  and  dis- 
grâce to  become  a  satire  and  a  libd 
on  the  knowledge  and  taste  of  his 
âge.  There  is  perhaps  no  subject 
on  which  persons  are  more  apt  to 
differ  in  their  opinions  than  on  tbe 
beauty  of  a  building.  In  archi- 
tecture the  créative  powerof  Nature 
herself  is  the  model  imitated.  It 
is  an  art  which  appeals  directly  to 
the  understanding,  and  has  not  tbe 
means  of  flattering  the  senaes  in 
the  same  way  as  the  sister  arts: 
hence  its  productions  are  not  uni- 
Tersally  appreciated.  The  beautiful 
models  of  Nature,  however,  are  the 
index  and  guide  of  the  painter  and 
sculptor  :  a  successful  imitation  of 
thèse  models,  even  without  an  ad- 
yance  on  the  part  of  the  artist 
towards  those  higher  intellectual 
beauties  which  distinguish  the  his- 
torical  painter,  is  capable  of  affecting 
us  with  yery  agreeable  sensations. 
The  object  of  an  artist's  inquiry  is 
not  so  much  to  investigate  meta- 
physically  the  cause  of  beauty  in 
the  productions  of  his  art,  as  to 
study  the  effects  that  flow  from 
those  which  by  the  common  (fu- 
sent of  âges  are  esteemed  beautiful, 
and  thus  shorten  his  road  by  an  a 
priori  method.  It  is  in  this  way 
that  he  will  more  readily  obtain 
information  on  those  qualities which 
act  on  the  understanding  and  ex- 
cite our  affections  by  means  of  the 
beautiful  resuit  they  exhibit.  Thèse 
qualities  roay  be  classed  as  fol- 
lows: 

Magnitude  and  soliditt,  as 
qualities  which  affect  the  eye. 

Order  and  harmony,  as  quali- 
ties which  affect  the  understanding. 
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RiCHNESS   AND   SIHPLICITY,   aS 

qualitks  Tvliich  excite  the  affec- 
tions,— ^in  which  taste  is  the  prin- 
cipal guide. 

Thèse  qaalities  answer  to  the 
tbree  divisions  vrhich  those  who 
hâve  written  on  architecture  hâve 
usnally  adopted,  namely — 

Construction,  in  which  the 
chief  requisites  are  solidity  and 
strength. 

Design  or  disposition,  in 
which  the  principal  requisites  are 
order  and  harmony. 

Décoration,  whose  requisites 
are  richness  or  simplicity,  according 
to  the  nature  of  the  composition. 

That  there  are,  however,  mauy 
other  circumstances  which  tend  to 
the  production  of  an  agreeahle  and 
beaatiful  resuit,  is  sufficiently  ob- 
vions: one  of  them  should  be  more 
particularly  noticed,  because  there 
can  be  no  doubt  of  its  influence  in 
the  excitement  of  onr  admiration 
of  the  splendid  monuments  of  Gre- 
^'"ID.  art  ;  it  is  an  association  with 
the  times  and  countries  which  are 
most  hallowed  in  our  imagination. 
It  is  difficult  for  us  to  see  them, 
even  m  their  modem  copies,  with- 
out  feeling  them  operate  upon  our 
minds,  as  reUcs  of  those  polished 
nations  where  they  flrst  arose,  and 
of  that  great  people  by  whom  they 
were  afterwards  borrowed. 

The  business  of  an  architect  re- 
qnires  him  rather  to  be  a  leamed 
judge  than  a  sldlful  operator  ;  and 
when  he  knows  how  to  direct  and 
instruct  others  with  précision,  to 
examine,  judge,  and  value  their 
performances  with  masterly  accu- 
racy,  he  may  truly  be  said  to  bave 
acquired  ail  that  most  men  can  ac- 
quire  :  there  are  but  few  instances 
of  such  prodigies  as  Michael  An- 
gelo  Buonarotti,  who  was  at  once 
the  flrst  architect,  painter,  geome- 
tridan,  anatomist,  and  sculpter  of 
bis  time. 

Vitruvius  furthermore  observes, 
that  an  art  enriched  with  such 
variety  of  knowledge  is  onlj  to  he 


learned  by  long  and  constant  appli- 
cation ;  and  advises  bis  contempo- 
raries  never  to  assume  the  title  of 
architects  till  they  are  perfect  mas- 
ters  of  their  own  profession,  and  of 
the  arts  and  sciences  with  which  it 
is  connected  ;  a  caution  that  even 
in  the  présent  times  may  perhaps 
not  be  unnecessary. 
Architecture  (the  application  of  the 
orders  of).  Aroong  the  ancients, 
the  use  of  the  orders  was  very  fré- 
quent; many  parts  of  their  dties 
were  provided  with  spadous  porti- 
coes,  their  temples  were  surround- 
ed  with  colonnades,  and  their  thé- 
âtres, baths,  basilicse,  triumphal 
arches,  mausolea,  bridges,  and  other 
public  buildings  were  profusely 
enriched  with  columns;  as  were 
likewise  the  courts,  vestibules,  and 
halls  of  their  private  villas  and 
bouses. 

In  pure  architecture,  says  A.  W. 
Pugin,the  smallest  détail  should  bave 
a  meaning  or  serve  a  purpose  ;  and 
even  the  construction  itself  should 
vary  with  the  materialemployed,and 
the  designs  should  be  adapted  to  the 
material  in  which  they  are  executed. 

Strange  as  it  may  appear  at  flrst 
sight,  it  is  in  pointed  architecture 
alone  that  thèse  great  principles 
hâve  been  carried  out  :  we  may  be 
enabled  to  illustrate  them  from  the 
vast  cathedral  to  the  simplest  érec- 
tion. Moreover,  the  architects  of 
the  middle  âges  were  the  flrst  who 
turned  the  natural  properties  of 
the  various  materials  to  their  full 
account,  and  made  their  mechanism 
a  vehicle  for  their  art.  The  won- 
derfiil  strength  and  solidity  of  their 
buildings  are  the  resuit,  not  of  quan- 
tity  or  size  of  the  stones  employed, 
but  of  the  art  of  their  disposition. 


On  the  foUowing  page  is  a  synopsis 
of  the  proportions  of  the  orders, 
and  of  the  various  examples  of 
each,  compiled  expressly  by  Mr. 
"W.  H.  Leeds  for  Pugin's  édition  of 
Normand's  *Parallel  of  the  Or- 
ders.' 
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ArchUecturBy  Naval,  the  art  of  con- 
structing  ships  and  yessels  to  float 
on  the  waters.  Na^al  architecture 
has  suffered  more  than  most  other 
sciences  by  the  arbitrary  Systems 
of  those  interested  in  its  improve- 
ment.  Disregarding  the  fundamen- 
tal  principles  of  ail  floating  bodies, 
and  too  hastily  giving  up  as  hope- 
less  the  attainment  of  a  theory 
combining  experiment  with  esta- 
blished  scientific  principles,  they 
bave  contented  themseWes  with 
ingeniously  in-venting  mechanical 
methods  of  forming  the  designs  of 
ships'  bodies,  which  they  did  not 
even  prétend  to  prove  had  any 
connexion  with  the  properties  of 
the  machine  necessary  to  insure 
the  qualities  conduciTe  to  its  in- 
tended  use.  For  instance,  some 
invented  methods  of  forming  ships' 
bodies  of  arcs  of  circles  ;  others,  of 
arcs  of  ellipses,  parabolas,  or  of 
whatever  curve  they  might  arbi- 
trarily  assume.  They  did  not  at- 
tempt  to  show  that  thèse  curves 
possessed  any  property  which  would 
render  a  ship  a  faster  sailçr,  a  more 
weatherly  or  safer  ship,  than  any 
other  curves  which  might  bave 
been  adopted  in  the  construction 
of  the  ship's  body 

Architholua,  a  round  chamber,  the 
sudatorium  of  a  Roman  bath 

ArcMtrtiwe,  the  lower  of  the  three 
principal  m.embers  of  the  entabla- 
ture  of  an  order,  being  the  chief 
beam  rçsting  immediately  on  the 
column 

Architrave  comice,  an  entablature 
consisting  of  an  architraye  and  cor- 
nice  only,  without  the  interposition 
of  afrieze 

Architrave  doors,  those  which  bave 
an  architrave  on  the  jambs  and 
oyer  the  door 

Architrave  window»,  of  iimber,  are 
usually  an  ogee  raised  ont  of  the 
solid  timber,  with  a  roll  over  it 

Archivait,  a  collection  of   members 
in  the  face  of  an  arch,  concentric 
vfdth  the  intrados,  anÀ.  %\x^^i\.^^\ 
by  imposts 
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Archivait  of  the  arch  of  a  bridge, — 
the  curve  Une  fonned  by  the  upper 
sides  of  the  arch-stones  in  the  face 
of  the  work  ;  it  is  sometimes  un- 
derstood  to  be  the  whole  set  of 
arch-stones  which  appear  in  the 
face  of  the  work 
Archivoltum,  a  cesspool  or  common 
sewer 

Archwayt  an  aperture  in  a  building 
covered  with  a  vault 

Arculoy  a  small  coffer  or  box 

ArcuSj  an  area  in  the  form  of  an  an- 
cient  basilica  : 

Arcusy  an  arch.  A  true  arch  is  formed 
of  a  séries  of  wedge-like  stones  or 
of  bricks,  supporting  each  other, 
and  ail  bound  together  by  their 
mutual  pressure 

Arcus-toralist  in  mediseval  architec- 
ture, the  lattice  separating  the  choir 
from  the  nave  in  a  basilica 

ArdesiOt  a  slate  used  in  Italy  for  co- 
vering  roofs 

Areot  in  geometry,  the  superficial 
content  of  any  figure 

AreaSf  in  Computing  the  superficial 
content  of  land,  are  generally  ex- 
pressed  in  statute  acres,  roods,  and 
perches.  The  acre  is  equal  to  10 
square  chains  of  66  Jeetj  or  22 
yards  in  length 

Areruif  the  area  or  floor  of  an  amphi- 
théâtre 

Arenariunif  an  amphithéâtre,  ceme- 
tery,  crypt,  or  sepulchre 

AreometeTy  an  instrument  for  mea- 
suring  the  density  or  gravity  of 
fluids 

AreopaguSf  the  court  in  which  the 
areopagites,  or  suprême  judges  of 
Athens,  assembled 

AreostyloSf  intercolumniations,  when 
their  distance  from  each  other  is 
four  diameters 

ArerdCf  reared,  built,  or  raised  up 

Argand  lampy  a  lamp  with  a  circular 
wick,  through  which  a  current  of 
air  passes 

Argenty  in  heraldry,  in  the  blazoning 
of  arms,  signifies  also  white  or  silver 

Argyrocopéiony  the  mint  at  Athens 

Arky  a  shelter,  a  place  of  protec- 
tion  irom  ûoods:   in  the  time  of 
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Moses  a  coffer  or  sort  of  bark, 
in  shape  and  appearance  like  a 
chest  or  trunk;  also  described  by 
Moses  as  a  little  wicker  basket  in 
which  he  was  exposed  on  the  Nile. 
The  ancients  inform  us  that  the 
Egyptians  used  on  the  Nile  barks 
made  of  bulrushes.  NoaVs  Ark 
was,  in  ail  probability,  in  form  like 
thèse  Egyptian  boats,  but  much 
larger.  If  we  reckon  the  Hebrew 
cubit  at  21  inches,the  ark  of  Noah 
was  512  feet  long,  87  wide,  and 
52  high  ;  and  the  internai  capadty 
of  it  was  357,600  cubical  cubits. 
If  we  suppose  the  cubit  to  be  only 
18  inches,  its  length  was  450  feet, 
its  width  75,  and  its  height  45. 
Its  figure  was  an  oblong  square; 
the  covering  had  a  declivity  to 
carry  off  water.  Its  length  ex- 
ceeded  that  of  most  churches  in 
Europe.  The  wood  used  for  the  ark 
was  called  gopher-wood,  square 
pièces  of  wood,  cedar  or  box,  or 
woods  that  do  not  easily  perbh; 
some  supposed  it  to  hâve  been  con- 
structed  of  cyprus  wood 

Ark  :  "  And  this  is  the  fashion  which 
thou  shalt  make  it  of  ;  the  length 
of  the  ark  shall  be  three  hundred 
cubits,  the  breadth  of  it  fifty  cubits, 
and  the  height  of  it  thirty  cubits." 
— Gen.  vi.  15. 

Ark  {Noah*s)y  supposed  by  some 
authors  to  be  a  mère  variation 
from  the  customary  construction  of 
houses  for  résidence,  and  to  change 
its  character  from  that  of  a  house 
for  standing,  to  that  of  a  house  for 
floating.  Niebuhr  compares  it  with 
ordinary  houses  of  the  east,  that 
the  sides  are  constructed  of  upright 
supports  of  timber,  which  are  plas- 
tered  over  with  clay.  The  appli- 
cation of  canes,  split  and  laid  across 
thèse  quarterings,  is  very  like  the 
usage  of  laths,  which  are  common 
every  where.  The  same  may  be 
saîd  of  the  coating  of  bitumen:  the 
substance  was  employed  on  account 
of  its  property  of  resisting  water  ; 
the  mode  of  its  application  might 
be  similar  to  our  plastering. 
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Armarium,  a  niche  or  cupboard  near 
the  side  of  an  altar 

Armiçer,  in  heraldry,  an  armour- 
beiurer,  an  esquire 

ArmUlay  an  omament  wora  by  Greek 
men  and  women  as  a  bracelet  or  an 
armlet 

ArmoWt  a  défensive  clothing  of  métal 

ArvMfuiry,  a  storehoose  or  room  in 
which  armour  is  preserved 

Amotta  (colour)i  the  name  of  a  vege- 
table  substance  from  the  West 
Indies,  of  an  orange-red  colour, 
soluble  in  water  and  spirit  of  wine, 
but  very  fugitive  and  changeable, 
and  not  adapted  for  painting.  It  is 
principally  used  by  the  dyer,  and 
in  c(douring  cheese.  It  is  also  an 
ingrédient  in  lacquering 

AronadCy  embattled,  a  junction  of 
several  Unes  forming  indentations 

Arris,  in  joinery  and  masonry,  the 
line  of  concourse,  edge,  or  meeting 
of  two  surfaces 

Arris  flOet,  a  slight  pièce  of  timber 
of  a  triangular  section,  used  in 
raising  the  slates  against  chimney 
shafts»  &c. 

Arris  guttery  a  wooden  gutter  of  the 
V  form,  fixed  to  the  eaves  of  a 
building 

ArriS'WisCj  in  bricklaying,  tiles  laid 
diagonally 

Arrondéej  in  heraldry,  the  carved 
cross,  the  arms  which  terminate  in 
the  escutcheon 

Arschin,  a  Russian  measure  of  length, 
equal  to  2i  feet  English 

Arsenal,  a  building  for  naval  or  mili- 
tary  stores 

Arsenic,  a  white  métal  of  a  crystal- 
line  appearance,  and  very  brittle. 
It  sublimes  out  of  the  air  unchanged 
at  360°,  but  in  air  it  is  oxidated, 
and  becomes  arsenious  acid;  it  is 
occasionally  found  alone,  but  is  ge- 
nerally  combined  with  nickel,  co- 
balt, and  other  metals 

Artesian  weUs,  so  called  from  a  mode 
practised  in  Artois  in  boring  for 
water 

Artiflcer,  one  who  possesses  a  supe- 
rior  knowledge  as  an  artist  or  ma- 
nufacturer 


Asarotum,  a  kind  of  chequered  pave- 
ment used  by  the  Romans 

Ash,  a  superior  woodof  British  growth, 
of  a  brownish  white,  with  a  shade 
of  green  ;  it  is  tough  and  elastic,  and 
superior  to  any  other  wood  exposed 
to  sudden  shocks  and  strains;  used 
for  frames  of  machines,  wheel  car- 
nages, inside  work  of  fumiture,  &c. 

Ashîar,  a  term  applied  to  common  or 
free  stones  as  they  come  out  of  the 
quarry.  By  ashlar  is  also  meant 
the  fadng  of  squared  stones  on  the 
front  of  a  building  :  if  the  work  be 
80  smoothcd  as  to  take  out  the 
marks  of  the  tools  by  which  the 
stones  were  first  eut,  it  is  called 
plane  ashlar;  if  figured,  tooled  ash- 
lar, or  random  tooled,  or  chiselled, 
or  bousted,  or  pointed  :  if  the  stones 
project  from  the  joints,  it  is  said  to 
be  rusticated 

Ashlar,  or  Achelor,  hewn  stone,  used 
for  the  facings  of  walls 

Ashlering,  in  carpentry,  the  fixing  of 
short  upright  quarterings  between 
the  rafters  and  the  âoor 

Ash-pan,  in  locomotive  engines,  an 
iron  box,  open  to  the  front  only, 
attached  to  the  fire-box  to  receive 
the  ashes  from  the  fire 

Asphalt,  native  bitumen  used  with 
pitch  as  a  substitute  for  pavement 

Asphaltum,  a  bituminous  substance, 
used  for  pavements  and  as  a  build- 
ing material 

Asphaltum,  called  also  Bitumen, 
Minerai  Pitch,  &c.  ;  it  is  a  résinons 
substance  rendered  brown  by  the 
action  of  the  fire,  natural  or  artifi- 
cial.  The  substances  employed  in 
painting  under  this  name  are  the 
residua  of  the  distillation  of  various 
resinous  and  bituminous  matters 
in  preparing  their  essential  oils, 
and  are  ail  black  and  glossy  like 
common  pitch,  which  diflfers  from 
them  only  in  having  been  less 
acted  upon  by  fire,  and  in  their 
being  softer.  Asphaltum  is  prin- 
cipally used  in  oil-painting  ;  for 
which  purpose  it  is  first  dissolved 
in  oil  of  turpentine,  by  which  it  is 
fitted  for  glazing  aivd  &\v»âiw^.  \\.^ 
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fine  brown  colour  and  perfect 
transparency  are  lures  to  its  free 
use  i/rith  many  artists  notwith- 
standing  the  certain  destruction 
which  awaits  the  work  on  which 
it  is  much  employed,  owing  to  its 
disposition  to  contract  and  crack 
from  changes  of  température  and 
the  atmosphère 

Assay^  to  examine  and  prove  metals 

Assay  balance^  a  very  accurate  ba- 
lance, used  in  determining  the  ex- 
act weights  of  very  small  bodies 

AssayinÇf  ascertaining  the  qualities 
of  gold  and  silver  with  respect  to 
their  purity 

Assemblage^  in  carpentry  and  joinery, 
framing,  dovetailing,  &c. 

Assemblage  of  the  Orders  in  archi- 
tecture, the  placing  of  columnsupon 
one  another  in  the  several  ranges 

AsseriSy  small  rafters  immediately 
beneath  the  tiles  of  a  roof 

Assurance f  or  Insurance,  a  contract  to 
make  good  a  loss 

Assurance  CompanieSj  or  SocietieSy  af- 
ford  protection  to  persons  from  the 
chances  or  hazards  to  which  their 
property  or  interests  may  be  exposed. 
Assurance  on  human  life  is  a 
contract  by  which  a  certain  amount 
or  capital  is  secured  at  the  expira- 
tion of  a  stipulated  period,  either 
by  the  payment  of  a  specified  sum 
at  the  time  of  effecting  the  assur- 
ance^ or  by  the  annual  payment  of 
a  smaller  amount,  according  to  the 
âge  of  a  person  whose  life  is  assured. 
A  person,  with  the  view  of  se- 
curing  a  certain  sum  of  money  to 
his  family  after  his  death,  desires 
to  effect  an  assurance,  either  for  a 
determinate  period,  as  one,  three, 
five,  seven,  ten,  or  more  years,  or 
for  the  whole  term  of  his  life.  In 
the  first  case,  if  the  person  whose 
life  is  assured,  die  before  the  expi- 
ration of  the  term  specified  in  the 
policy,  his  inheritors  receive  the 
amount  for  which  the  assurance  has 
been  effected;  but,  if  the  assured 
hve  beyond  that  period,they  receive 
'  nothing,  and  the  assurer  reaps  the 

advantage  of  the  contingency.  In 
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the  latter  case»— ^that  is,  by  assur- 
ance for  the  whole  term  of  life, — 
the  inheritors  are  entitled  to  re- 
ceive the  amount  named  in  the 
policy,  upon  proof  of  the  death  of 
the  person  whose  life  has  been  as- 
sured. To  prevent  the  forfeiture 
of  the  policy,  it  is  in  ail  cases  es- 
sentially  important  that  the  con- 
ditions upon  which  it  has  been 
granted  be  strictly  complied  with. 

The  calculation  as  to  the  amount 
of  premium  should  be  made  ac- 
cording to  mathematical  expecta- 
tion, — ^that  is,  equitably  as  to  both 
parties,  allowing  a  fair  rate  of  pro- 
fit to  the  party  granting  the  assur- 
ance. If  the  terms  for  assuring 
£100  be  requiredy  for  onetyear, 
the  probability  must  dépend  on  the 
âge  of  the  person  whose  life  is  i»ro- 
posed  to  be  assured  ;  and  in  equity 
the  sum  to  be  paid  should  be  equal 
to  the  value  of  the  expectation, 
multiplied  by  the  probabiUty  of  its 
being  obtained.  Should  the  âge  of 
th»  person  be  40  years,  the  probabi- 
Uty of  death  in  the  course  of  the 
year  will  be,  according  to  the  ta- 
bles of  mortality  generally  adopted, 
•^f^^;  and  this  fraction,  multiplied 
by  100,  gives  the  price  of  the  as- 
surance, namely,  1*74  nearly.  The 
resuit,  according  to  the  tables  of 
mortality  used  in  France,  is  1*89. 
This  is  the  rate  charged  by  the 
*  General  Assurance  Company  '  es- 
tablished  at  Brussels  ;  but  the  *  Bel- 
gic  and  Strangers'  Union  Society' 
charges  at  the  rate  of  1*87.  Both 
societies  adopt  Dubillard's  table  of 
of  mortality,  which  is  deposited  in 
the  Bureau  of  Longitude  in  Paris. 

The  profit  to  the  assurer  thus 
appears  to  be  reduced  to  the  in- 
terest  on  the  sum  paid  by  the  as- 
sured; but  persons  in  health  being 
alone  accepted,  the  chance  of  pro- 
fit thereby  becomes  considérable. 
For  a  longer  term  than  'one  year, 
the  calculations  are  made  on  an 
estimate  of  the  probable  amount  of 
interest  derivable  from  the  pre- 
mium paid  by  the  assurer. 
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Astelj  in  mining»  a  board  or  plank, 
an  arch  or  ceiling  of  boardS)  over 
the  men's  heads  in  a  mine,  to  pro- 
tect  them 

Astragalf  a  sroall  moulding)  whose 
contour  is  circular,  at  the  neck  of 
the  shafts  of  columns,  next  the  apo- 
physes :  it  also  occurs  in  the  base 
of  lonic  columns,  and  below  the 
fetsciae  of  the  Corinthian  epistylium 

Astnmomjft  a  mixed  mathematical 
science,  which  treats  of  the  hea- 
yenly  bodies,  their  motions,  periods, 
éclipses,  magnitudes,  &c.,and  of  the 
causes  on  which  they  dépend  :  the 
knowledge  of  astronomy  is  essential 
in  navigation  and  in  measuring  the 
earth's  surface;  the  diameter  of 
this,  the  third  planet  in  the  System, 
is  7924  miles  and  7  furlongs 

Astylar,  a  term  which  expresses  the 
absence  of  columns  or  pilasters, 
where  they  might  otherwise  be 
supposed  to  occur 

MtyUen,  in  mîning,  a  small  ward  or 
stoppage  in  an  adit  or  mine,  to 
prevent  the  free  and  full  passage 
of  water,  by  damming  up 

Asylnm,  in  the  Greek  states,  the  tem- 
ples, altars,  sacred  groves,  and 
statues  of  the  gods  ;  a  place  pro- 
vided  for  the  protection  of  debtors 
and  criminals  who  fled  for  refuge 

Atacamitet  prismatoidal  green  mala- 
chite, a  native  muriate  of  copper 

AthanoTf  an  ancient  term  for  a  métal 
furnaces 

Athenœumt  a  school  founded  by  the 
Emperor  Hadrian  at  Rome  for  the 
promotion  of  literary  and  scientific 
studies 

Athwart-hawse,  the  situation  of  a  ship 
when  driven  by  the  wind  or  tide 
across  the  fore-part  of  another 

Atlantes f  in  architecture,  maie  figures, 
used  similarly  to  the  female  Cary  a- 
tideSf  in  place  of  columns 

Atmo»pherey  the  invisible  elastic  fluid 
which  surrounds  the  earth  to  an 
unknown  exact  height,  and  par- 
takes  of  ail  its  motions  ;  the  con- 
stituent parts  are — air,  water,  car- 
bonic  acid  gas,  and  unknown  bodies. 
The  atmosphère  is  measured  by  a  co- 
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lumn  of  mercury  of  29*922  inches, 
which  bas  been  adopted  in  France 
as  the  mean  height  of  the  barome- 
ter  at  the  surface  of  the  sea 

Atmospheric  currentSf  in  high  lati- 
tudes, when  undisturbed,  are  west- 
erly,  particularly  in  the  winter  sea- 
son.  If  storms  and  gales  revolve 
by  a  fixed  law,  and  we  are  able,  by 
studying  thèse  disturbing  causes  of 
the  usual  atmospheric  currents,  to 
distinguish  revolving  gales,  it  is 
likely  that  voyages  may  be  short- 
ened.  The  indications  of  a  revolv- 
ing gale  are,  a  descending  barome- 
ter,  and  a  regularly  veering  wind 

Atmospheric  enginey  an  engine  in 
which  the  steam  is  admitted  only 
to  the  under  side  of  the  piston 
for  the  up-stroke  ;  it  is  then  con- 
densed,  and  the  top  of  the  cylinder 
being  open,  the  down-stroke  is 
caused  by  the  pressure  of  the  at- 
mosphère. Marine  engines  on  this 
principle  bave  three  cylinders  con- 
nected  to  one  crank-shaft,  to  obtain 
uniformity  of  motion 

Atmospheric  railway,  The  conclusions 
drawn  by  Mr.  R.  Stephenson  are 
as  folio ws:  Ist,  That  the  atmo- 
spheric System  is  not  an  economical 
mode  of  transmitting  power,  and 
inferior  in  this  respect  both  to  loco- 
motive engines  and  stationary  en- 
gines with  ropes.  2ndly,  That  it  is 
not  calculated  practically  to  ac- 
quire  and  maintain  higher  veloci- 
ties  than  are  comprised  in  the  pré- 
sent working  of  locomotive  engines. 
3rdly,  That  it  would  not  in  the  ma- 
jority  of  instances  produce  economy 
in  the  original  construction  of  rail- 
ways,  and  in  many  would  most  ma- 
terially  augment  their  cost.  4thly, 
That  on  some  short  railways,  where 
the  traffic  is  large,  admitting  of 
trains  of  moderate  weight,  but  re- 
quiring  high  velocities  and  fréquent 
departures,  and  where  the  face  of 
the  country  is  such  as  to  preclude 
the  use  of  gradients  suitable  for 
locomotive  engines,  the  atmospheric 
System  would  prove  the  most  eU- 
gible.    5thly,  That  ou  %Vlox\,  Vvxvt^  \ 
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of  railway,  say  four  or  five  miles  in 
lengthy  in  thevicinityof  large  towns, 
where  fréquent  and  rapid  communi- 
cation is  required  between  the  ter- 
mini  alone,  the  atmospheric  System 
might  be  advantageously  applied. 
ôthly,  That  on  short  Unes,  such  as 
the  Blackwall  Railway,  where  the 
traffic  is  chiefly  derived  from  inter- 
mediate  points,  requiring  fréquent 
stoppages  between  the  termini,  the 
atmospheric  System  is  inapplicable, 
being  much  inferior  to  the  plan  of 
disconnecting  the  carnages  from  a 
rope,  for  the  accommodation  of  the 
intermediate  traffic.  7thly,  That  on 
long  lines  of  railway,  the  requisites 
of  a  large  traffic  cannot  be  attained 
by  so  inflexible  a  System  as  the 
atmospheric,  in  which  the  efficient 
opération  of  the  whole  dépends  so 
completely  upon  the  perfect  per- 
formance of  each  indlTidual  section 
of  the  machinery. 
Atmospheric  vapour.  Deluc  proves 
the  amount  of  force  and  vapour  in  a 
vacuum  of  any  given  dimensions 
is  equal  to  its  force  and  quantity 
in  an  equal  volume  of  air  at  the 
same  température,  or  that  the  tem- 
pérature of  the  air  will  détermine 
the  force  and  quantity  of  vapour 
held  in  it.  M.  Le  Roi,  however, 
first  observed  the  température  at 
which  dew  commences  to  be  de- 
posited  as  a  rule  of  ascertaining 
the  moistnre  of  the  atmosphère. 
Dr.  Dalton  investigated  the  force 
of  vapour  of  every  température, 
from  Zéro  to  the  boiling  point  of 
water,  Fahrenheit,  and  expressed 
this  force  by  the  weight  of  the 
mercurial  column  it  coâd  support 
in  the  tube  of  the  barometer. 
Dalton  and  Le  Roi  find  the  clear 
point  by  pouring  cold  water  into  a 
glass,  and  marking  the  température 
at  which  it  just  ceases  to  deposit 
dew  on  the  sides  of  the  glass  in  the 
open  air.  The  température  hère 
observed  is  the  point  at  which  dew 
would  begin  to  be  formed.  From 
this  Dalton  infers  not  only  the 
'  force  exerted  by  the  vapour,  but 


also  its  amount  in  a  perpendicular 
column  of  the  whole  atmosphère, 
and  likewise  the  force  of  evaptura- 
tion  at  the  time  of  observation 

Atramentumt  a  dye  made  of  soot 
mixed  with  bumt  resin  or  pitch, 
used  by  the  ancients,  partlcularly 
by  painters  ;  and  also  as  a  vamish 

Atriumy  a  term  applied  by  the  Romans 
to  a  particular  part  of  a  private 
house  ;  the  court  or  hall  of  a  Greek 
or  Roman  house  entered  imme- 
diately  Irom  the  fauces  of  the  ves- 
tibilium 

AttcUy  Attle,  Adallf  Addle,  in  mining, 
corrupt,  impure  off-casts  in  the 
workmg  of  mines 

Attic  baaCf  the  base  of  a  column  of 
upper  and  lower  torus,  a  scotia, 
and  fillets  between  them 

Atiic  OrdeTf  a  low  order  of  architec- 
ture, used  over  a  principal  order, 
never  with  columns,  but  with  ants 
or  small  pilasters 

Attics  sho^d  not  be  less  than  one- 
quarter  nor  more  than  one-third 
of  the  order  they  surmount  :  they 
are  frequently  decorated  with  smaU 
short  pilasters,  whose  breadth 
ought  to  be  equal  to  the  upper 
diameter  of  the  column  underneath 
them,  and  their  projection  usually 
not  more  than  one-quarter  of  their 
breadth 

Attic  story,  the  upper  story  of  a  house 
when  the  ceUing  is  square  with  the 
sides,  by  which  it  is  distinguished 
from  a  common  garret 

AtticurguSt  a  term  applied  by  Vi^- 
vius  to  the  base  of  a  column,  which 
he  describes  as  divided  by  a  sootia 
or  trochilus,  with  a  fillet  above 
and  below,  and  beneath  ail  a  plinth 

Attle,  in  mining,  rubbish,  deads,  re- 
fuse, or  stony  matter 

AttrièuteSf  in  architecture,  symbols 
given  to  figures,  or  disposed  as 
omaments  on  a  building,  to  indicate 
a  distinguished  character 

Attritioriy  the  rubbing  of  bodies  one 
against  another,  so  as  to  destroy 
their  surfaces 

Auditorium,  an  apartment  in  monas- 
teries  for  the  réception  of  strangers; 
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also  8  place  where  the  Roman  ora- 
ton  and  poets  redted  their  compo- 
sitions 
AttgcTf  a  tool  for  boring  large  holes  ; 
it  consists  of  a  wooden  handle,  ter- 
minated  at  the  bottom  with  steel 
Jula,a3i  area  or  open  place  ;  in  andent 
Roman  architecture,  a  court  or  hall 
jinleokmif  a  small  church  or  chapel 
AvreoUij  a  crown  of  glory,  given  by 
statuariesy  &c.  to  saints,  &c.  to  de- 
note  the  yictory  they  hâve  obtained 
Aurifiemaj  a  place  for  melting  and  re- 

fining  gold,  &c. 
Aurum,  andently,  gold 
Aufomatotif  an  apparently  self-acting 
machine,  constructed  of  weights, 
leyers,pulleys,  andspringSfby  means 
of  which  it  continues  in  motion  for 
a  definite  period 
Autameter,   an  instrument  to  mea- 

sure  the  quantity  of  moisture 
AvenuCf  a  passage  from  one  part  of  a 

building  to  another 
Aviaryt  an  apartment  or  building  for 

the  keeping  of  birds 
AvoUa,  a  place  vaulted  or  arched  over 
A-weather,  the  situation  of  the  helm 
of  a  ship  when  it  is  put  in  the  di- 
rection from  which  the  wind  blows 
^f<mtn^,a  covering  of  canvass  over  the 
deck  of  a  vessel,  or  over  a  boat,  as 
shelter  from  the  sun  or  rain 
Aœal  section,  a  section  through  the 

axis  of  a  body 
AxeSj  the  timbers  of  a  roof  which 
form  two  sides  of  a  triangle,  the 
tignum  being  the  base  :  more  gène- 
ndly  termed  Principals 
Axiom,  a  self-evident  truth 
Axis,  in  architecture,  an  imagînary 
line  through  the  centre  of  a  column, 
&c.,  or  its  geometrical  représenta- 
tion :  where  différent  members  are 
placed  over  each  other,  so  that  the 
same  vertical  line,  on  the  élévation, 
divides  them  equally,  they  are  said 
to  be  on  the  same  axis,  although 
they  may  be  on  différent  planes  : 
thus,  triglyphs  and  modillions  are 
so  arranged,  that  one  coïncides  with 
the  axis  or  line  of  axis  of  each  co- 
lumn :  in  like  manner,  the  Windows 
or  other  openings  in  the  several 


stories  of  a  façade  must  ail  be  in  the 
same  respective  axis,  whether  they 
are  ail  of  the  same  brcadth  or  not 

AxiSy  in  geometry,  the  straight  line  in 
a  plane  figure,  about  which  it  re- 
volves to  produce  or  generate  a  solid 

AjHs,  in  mechanics:  the  axis  of  a 
balance  is  the  line  upon  which  it 
moves  or  tums 

AxiSf  in  tnming,  an  imaginary  line 
passing  longitudinally  through  the 
middle  of  the  body  to  be  tumed, 
from  one  point  to  the  other  of  the 
two  cônes,  by  which  the  work  is 
suspended,  or  between  the  back 
centre  and  the  centre  of  the  collar 
of  the  puppet  which  supports  the 
end  of  the  mandril  at  the  chuck 

Axis  qf  a  circle  or  sphère,  any  line 
drawn  through  the  centre,  and  ter- 
minated  at  the  circumference  on 
both  sides 

Aâns  qf  a  cône,  the  line  from  the 
vertex  to  the  centre  of  the  base 

Axis  qf  a  cylinder,  the  line  from  the 
centre  of  the  one  end  to  that  of  the 
other 

Axis  in  peritrockio,  a  wheel  and  axle, 
one  of  the  five  mechanical  powers, 
or  simple  machines;  contrived 
chiefly  for  the  raising  of  weights  to 
a  considérable  height,  as  water 
from  a  well,  &c. 

Axis  qf  rotation,  of  any  solid,  the  Une 
about  which  the  body  really  re- 
volves when  it  is  put  in  motion 

Axle  bearing,  in  locomotive  engines, 
the  gun-metal,  or  other  métal  bear- 
ing, under  which  the  axle  journal 
revolves  :  it  is  nicely  fitted  tq  the 
Journal,  and  lubricated  by  a  syphon, 
to  reduce,  as  far  as  practicable,  the 
friction  on  the  journal 

Axle,  in  locomotive  engines,  journal 
or  necJe,  the  part  of  the  axle  tumed 
and  polished  for  revolving  in  the 
axle-box  bearing 

Axle,  leading,  in  locomotive  engines, 
the  front  axle  of  the  engine  :  eight- 
wheeled  engines  hâve  two  axles  in 
front  of  the  driving  wheel  axle,  and 
they  are  often  called  leading  axles 

Axle,  traUing,  the  last  axle  of  the  en-  l 
gine,  usually  placed  xmâieTtXiftiwiX.- 
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plate  :  in  Stephenson's  and  Cramp- 
ton's  patent  engines,  the  driving 
wheel  axle  is  the  last  axle 

AxleSy  in  locomotive  engines,  the  iron 
shafts  supporting  the  engine,  and 
on  which  the  wheels  are  fixed 

Axles:  driving  wheel  ;  in  locomotive 
engines,  with  inside  cylinders,  this 
is  a  cranked  axle;  with  outside 
cylinders,  it  is  a  straight  axle  :  it 
is  called  the  driving  sole  because 
the  connecting-rods  and  eccentric- 
rods  connect  this  axle  to  the  pis- 
tons, slide-valves,  and  pumps,  and 
by  converting  the  rectilinear  mo- 
tion oî  the  piston  iuto  a  rotatory 
one,  it  propels  or  drives  the  engine 
in  the  direction  required 

Aicle-boxy  in  locomotive  engines,  the 
box  (usually  castiron)fittedupvrith 
a  métal  bearing  in  it,  which  rests 
upon  the  polished  part  of  the  axle 

Axle-box  cotjcr, in  locomotive  engines, 
the  plate  of  iron  (usually  lined  vrith 
leather)  fitted  to  the  top  of  the 
axle-box  to  keep  the  oil  clean,  and 
also  from  shaking  out  by  the  motion 
of  the  engine 

Axle-box  syphon,  in  locomotive  en- 
gines, the  8  m  ail  tubes  fitted  into  the 
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Babel,  tower  ofy  built  by  the  postcrity 
of  Noah,  after  the  Flood  ;  remark- 
able  for  its  great  height,  and  for 
the  disappointment  of  the  builders 
by  the  confusion  of  their  language. 
It  was  erected  in  the  plain  of  Shi- 
nar,  upon  the  banks  of  the  great 
river  Euphrates,  and  near  the  place 
where  the  famous  city  of  Babylon 
subsequently  stood.  "  Let  us  build 
us  a  city  and  a  tower  whose  top 
may  reach  untoheaven." — Gen.'n. 
4.  *  *  *  "  The  name  of  it  is  called 
Babel,  because  the  Lord  did  there 
confound  the  language  of  ail  the 
earth,  and  from  thence  did  the 
Lord  scatter  them  abroad  upon  the 
face  of  ail  the  earth." — Ib.  xi.  9 

Babylonian  architecture  takes  its  ap- 
pellation from  the  magnificence  and 
e.Ytent  of  the  public  buildings  of 


top  of  the  axle-box  for  feeding  oil  on 
to  the  axle  journal  as  it  revolves  : 
the  oil  is  fed  by  a  pièce  of  cotton 
or  worsted,  having  one  end  intro- 
duced  into  thèse  pipes,  and  the  other 
end  lying  down  amongst  the  oil  in 
the  axle-box 

Axle-guardSf  or  hom-plates,  in  loco- 
motive engines,  the  parts  of  the 
frame  in  which  the  axle-box  slides 
up  and  down,  as  acted  upon  by 
the  springs 

Axle-guard  staySf  in  locomotive  en- 
gines, the  iron  rods  bolted  to  the 
A*ame  and  to  ail  the  ends  of  the 
axle-guards,  to  strengthen  them 

Azimuth  compiuSf  an  instrument  used 
at  sea  for  finding  the  sun's  magnetic 
azimuth 

Azimuth  dialy  a  dial  of  which  the  style 
or  gnomon  is  perpendicular  to  the 
plane  of  the  horizon 

Azote,  in  chemistry,  an  important 
constituent  of  atmospheric  air,  &c.  ; 
also  a  gas  called  nitrogen,  which, 
when  breathed  alone,  destroys  life 

Azuré,  in  heraldry,  the  blue  colour, 
in  the  shieldsTJf  ail  persons  under 
the  rank  of  baron  :  in  painting,  a 
light  or  sky-coloured  blae 


BAB 

Babylon.  This  city  was  fonnfied 
by  Nimrod  about  1665  years  before 
Christ:  its  walls  were  50  cubits 
thick  and  200  in  beight,  built  of 
bricks  made  from  the  earth  dug 
out  of  the  ditch  that  surrounded 
the  city.  In  the  walls  were  100 
gâtes  made  of  brass  ;  the  jambs  and 
Untcls  were  made  of  the  same  métal 
Babylonian  engine.  The  engine  that 
raised  water  from  the  Euphrates  to 
supply  the  hanging  gardens  of  Ba- 
bylon was  constructed  and  used  in 
this  the  most  ancient  and  splendid 
city  of  the  early  âge,  founded  by  the 
builders  of  Babel,  and  enlarged  by 
Nimrod;  extended  and  beautified 
by  Semiramis.  This  engine  greatly 
exceeded  in  the  perpendicular  the 
the  height  to  which  the  water  was 
elevated  by  it.    Extensive  terraccs 
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were  formed  one  above  another  to 
the  top  of  the  city  walls  ;  and  to 
supply  them  with  tjie  necessary 
moisture,  the  engine  was  erected» 
of  which  no  account  is  known  at 
the  présent  thne 
Bac,  in  navigation,  a  praam  or  ferry- 

boat 
BaCf  in  brewing,  a  cooler 
BacealaurettSf  an  ecclesiastical  appari- 
tor  or  verger,  vfrho  carnes  a  staff 
of  office 
Bacca,  a  light-house,  watch-tower,  or 

beacon 
BacchariSf  a  ploughman's  spikenard 
Backf  the  back  of  a  Iode  is  the  part 
of  it  nearest  the  sur£Eu;e  ;  the  back 
of  a  level  is  that  part  of  the  Iode 
extending  above  it  to  within  a  short 
distance  of  the  level  above 
Back'boardf  in  tuming,  that  part  of 
the  lathe  which  is  sustained  by  the 
four  legs,  and  which  sustains  the 
pillars  that  support  the  puppet-bar; 
the  back-board  is  only  used  in  the 
best  constructed  lathes 
Back  centre  screw,  the  screw  for  set- 
ting  up  the  back  centre  of  a  lathe, 
to  the  work  to  be  tumed,  after  the 
puppet-head  bas  been  fixed 
Backedf  a  sea  phrase,  to  back  an  an- 
chor,  to  carry  out  a  smaller  one  a- 
head  of  the  one  by  which  the  vessel 
rides,  to  take  off  some  of  the  strain 
Back-groundf  in  painting,  is  the  space 
of  ground  behind  the  principal  ob- 
jects  of  the  picture 
Back-lmkSt  the  links  in  a  parallel  mo- 
tion which  connect  the  air-pump 
rod  to  the  beam 
Back  of  a  hip^  in  carpentry,  is  the 
upper  edge  of  a  rafter  between  two 
aides  of  a  hipped  roof,  formed  to  an 
angle,  so  as  to  range  with  the  raft- 
ers  on  each  side  of  it 
Back  of  a  wmdowy  the  board  or  wain- 
scotingbetween  the  sash-framesand 
thefloor,unitingwiththetwoelbows 
in  the  same  plane  with  the  shutters  : 
when  framed  it  is  commonly  with 
single  panels,  with  mouldings  on 
the  ûraming  corresponding  with  the 
doors,  shutters,  &c.,  in  the  apart- 
ment  in  which  it  is  fixed 
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Back-painiingt  the  art  of  painting 
mezzotinto  prints,  on  plate  or 
crowned  glass  with  oil  colours 

BackSj  in  carpentry,  the  principal 
rafters  of  a  roof 

Back-9taffy  an  instrument  inventedby 
Capt.  Davis  for  a  sea  quadrant,  so 
named  because  the  back  of  the  ob- 
server is  tumed  towards  the  sun 
when  using  it 

Back'StaySf  long  ropes  from  the  top- 
mast  heieds  to  both  sides  of  the 
ship,  where  they  are  extended  to 
the  channels 

Back-stay  stool,  a  short  pièce  of  plank 
fitted  for  the  security  of  the  dead 
eyes  and  chains  for  the  back-stays, 
though  sometimes  the  channels  are 
left  long  enough  at  the  after  end  for 
the  back-stays  to  be  fitted  thereto 

Bac-maker  a  cooper  who  makes 
liquor  bacs,  &c. 

Baculometryt  the  art  of  measuring 
either  accessible  or  inaccessible 
Unes,  by  the  help  of  baculi,  staves, 
or  rods 

Badigeotiy  in  statuary,  a  mixture  of 
plaster  and  freestone  sifted  and 
ground  together,  used  by  statuaries 
to  repair  defects  in  their  work 

BagnettCy  a  small  moulding,  like  the 
astragal  :  when  enriched  with  foli- 
age,  it  is  called  a  chaplet;  when 
plain,  a  head 

BagniOj  a  bath 

Bagpipe,  To  bagpipe  the  mizen  îs  to 
lay  it  aback  by  bringing  the  sheet 
to  the  weather-mizen  rigging 

Baile^t  an  area  of  ground,  a  court 
within  the  walls  of  a  fortress  ;  in 
modem  acceptation,  frequently  used 
as  prison 

Bakehomef  an  apartment  with  an  oven 
to  bake  bread 

Baker's  central  rude  for  the  construc- 
tion of  équations;  is  a  method  of 
constructing  ail  équations  not  ex- 
ceeding  the  4th  degree 

Balj  a  term  used  in  mining 

Balance^  or  equilibrium,  in  a  picture, 
i&  when  the  forms  of  objects,  the 
lights,  shades,  colours,  and  expres- 
sions, are  happily  adapted  to  each 
other,  and  no  one  ft^xxte  ot  coVsva 
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overpowers  or  obscures  the  rest. 
When  a  building  is  seen  in  one 
corner  of  a  picture,  it  is  frequently 
balanced  by  something  in  the  other; 
even  a  large  bird  will  haye  the 
eflfect 

Balance f  one  of  the  six  simple  powers 
in  mechanics,  chiefly  used  in  de- 
termining  the  equality  or  différ- 
ence in  heavy  bodies,  and  conse- 
quently  their  masses  or  quantities 
of  matter 

Balance f  in  mechanics,  are  Tarions  ;  the 
common  balance,  the  bent  lever 
balance,  the  Roman  balance,  and 
the  Swedish  or  Danish  balance, — 
adjustmentof  différences  in weights, 
&c. 

Balance  (Hydrostatical),  an  instru- 
ment for  determining  the  spécifie 
gravity  of  bodies 

Balance^  of  a  clock  or  watch,  is  that 
part  which,  by  its  motion,  régulâtes 
and  détermines  the  beats 

Balance  %ates,  in  hydraulic  engineer- 
ing, are  best  described  as  foUows  : 
Balance  gâtes  at  the  Compensation 
Réservoir  of  the  East  London  Wa- 
ter  Works. — Thèse  gâtes  were  de- 
signed  for  the  purpose  of  discharg- 
ing  the  body  of  water  collected  in 
the  réservoir  during  the  rise  of  the 
tide,  in  order  to  supply  the  mills 
lower  down  the  river  Lea,  which 
might  otherwise  hâve  been  injured 
by  the  amount  withdrawn  from 
the  river  by  the  pumping-engines 
of  the  water  company.  They  dif- 
fer  in  construction  from  common 
flood-gates,  being  made  to  work 
upon  a  vertical  shaft  or  spindle,  as 
a  centre,  and  having  an  equal  sur- 
face of  gâte  on  each  side  of  that 
centre,  so  that  whatever  pressure 
of  water  there  may  be  on  one  side 
of  the  gâte  tending  to  force  it  open, 
there  is  as  great  a  pressure  on  the 
opposite  lesî  to  keep  it  shut 

Balance  rerfy  a  reef  in  a  spanker  or 
fore-aft  mainsail,  which  runs  from 
the  outer  head  eaving  diagonaUji:  to 
the  tack;  it  is  the  closest  reef,  and 
makes  the  sail  triangular 

Balconyy  a  projection  in  the  front  of 
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a  house  or  other  building,  supported 
by  consoles  or  columns,  sometimes 
appliédtothe  interiors  of  théâtres, 
and  for  public  convenience  in  larger 
buildings 

Balconyy  the  projecting  gaUery  in  the 
stem  of  large  ships 

Baldachmf  a  canopy  supported  by 
columns,  and  ndsed  over  altars, 
tombs,  &c. 

BaldachmOf  in  architecture,  an  cfpea 
building  supported  by  columns  and 
covered  with  a  canopy,  frequently 
placed  over  an  altar 

Baie.  Tobaleaboat,i8tothrowwtter 
out  of  her 

jBa/w/tc»,usedbysome  for  projectiles 
in  the  art  of  throwing  heavy  bodies 

BaUstrariaf  a  room  in  fortified  build- 
ings, wherein  the  crossbows  were 
deposited 

Battf  is  any  spherical  body,  either 
natural  or  artifidal 

Ballast  f  for  ships,  materials  for  which 
consist  of  gravel,  iron,  or  stone,  or 
any  heavy  substance,  to  stow  away 
in  the  hold,  to  bring  a  ship  to  a 
proper  water-line  when  nnladen, 
and  counterbalanoe  the  effect  of  the 
wind  on  the  masts,  and  to  give  ita- 
biUty 

Batt-eockf  a  hoUow  globe  of  métal  at- 
tached  to  the  end  of  a  lever,  which 
tums  the  stopcock  of  a  dstem-pipe 
by  floating  on  the  surface  of  the 
water,  thereby  regulatingtbe  supply 

Balljlower,  an  omament  like  a  bail, 
placed  in  a  circular  flower,  the  pé- 
tais of  which  form  a  cap  round  it, 
and  belongs  to  the  decorated  style 
of  the  14th  oentury 

Baa  ofa  penékUwmt  is  the  weight  at 
the  bottom  of  it,  and  is  sometimes 
called  the  bob 

BaU  and  socketf  an  instrument  made 
of  brass  with  a  perpétuai  screw,  so 
as  to  move  horizontally,  verticaUy 
or  obliquely,  and  is  used  for  the 
managing  of  surveying  and  astio- 
nomical  inslarunenl» 

BaUista,  in  practical  geometry,  the 
same  as  t^e  geometrical  cross, 
called  the  Jacob's  Staff 

BalHatic  Penduhtm  is  an  instrument 


BAL 


BALUSTRADES. 


BAN 


for  measnring  the  velocity  of  a 
cannon  bail,  t.  e.  the  force  of  gun- 
powder.  It  consists,  in  its  simplest 
form,  of  a  beam,  which  can  swing 
on  a  fixed  axis  at  one  end,  while 
the  bail  strikes  the  other  end  ;  and 
the  angle  through  which  that  end 
moves  being  known,  the  velocity 
of  the  cannon  bail  may  be  com- 
pnted 

BaHoon,  a  spherical  hoUow  body, 
floating  in  the  air  by  means  of  its 
inflation  withgas  specificallylighter 
than  the  atmosphère 

BaUoonj  a  globe  placed  on  the  top  of 
a  pillar  or  pediment,  as  an  acroter 
or  crowning 

BaUSf  in  electricity,  invented  by  Mr. 
Canton,  are  two  pièces  of  cork  or 
pitb  of  elder-^tree,  nicely  tumed  in 
a  lathe  to  the  size  of  a  small  pea, 
and  suspended  by  délicate  threads 

Bail  valvet,  the  valves  in  the  force- 
pumps  of  a  locomotive  engine  :  the 
balls  are  tumed  and  ground  truly 
spherical,  so  as  to  fit  water-tight 
into  thevalve-seats  in  every  position 

BatneaCf  in  Greek,  signifies  a  bath  or 
bathing  vessel 

Balteum,  a  band  or  girdle,  according 
to  Vitruvius  :  this  word  is  used  to 
dénote  the  mouldiog  on  the  bolsters 
or  sides  of  the  lonic  capital 

BaUeiy  the  bands  in  the  flanks  of 
lonic  pnlvinated  capitals.  Balteum 
and  balteus  were  generally  used 
by  the  Romans  to  signify  the  belt 
by  which  the  sword  or  quiver  was 
suspended 

Bahuter,  a  small  column  or  pillar, 
nsed  in  a  balustrade 

BabuterSf  placed  round  the  gallery 
in  the  stem,  and  likewise  in  the 
quarter  gallery  of  large  ships 

Baîuitradef  a  séries  or  row  of  balus- 
tera,  joined  by  a  rail,  serving  for  a 
rest  to  the  arms,  or  as  a  fence  or 
inclosure  to  balcooies,  altars,  stair- 
cases,  &c. 

BahutradeSt  when  intended  for  use, 
as  against  Windows,  on  flights  of 
steps,  terraces,  and  the  like,  should 
not  be  more  than  three  feet  six 
inches,  nor  less  than  three  feet  in 


height.  When  used  for  omament, 
as  on  the  summit  of  a  building, 
their  height  may  be  from  two- 
thirds  to  four-fifths  of  the  entabla- 
ture  whereon  they  are  employed  : 
and  this  proportion  is  to  be  taken 
exclusive  of  their  zoccolo  or  plinth, 
so  that  from  the  proper  point  of 
sight  the  whole  balustrade  may  be 
exposed  to  view.  There  are  vari- 
ons species  of  balusters  ;  if  single- 
beUied,  the  best  way  is  to  divide 
the  total  height  of  the  space  al- 
lotted  for  the  balustrade  into  thir- 
teeu  equal  parts, — the  height  of 
the  baluster  to  be  eight,  of  the  base 
three,  and  of  the  comice  two  of 
those  parts;  or  divide  the  total 
height  into  fourteen  parts,  making 
the  baluster  eight,  the  base  four, 
and  the  comice  two.  If  double- 
bellied,  the  height  should  be  di- 
vided  into  fourteen  parts,  two  of 
which  are  to  be  giveu  to  the  cor- 
nice,  three  to  the  base,  and  the  re- 
mainder  to  the  baluster. 

The  distance  between  two  ba- 
lusters should  not  be  more  than 
half  the  diameter  of  the  baluster  in 
its  thickest  part,  nor  less  than  one- 
third  of  it  ; — but  on  inclined  planes 
the  intervais  should  not  be  quite  so 
wide. — Gwilt. 

Bandt  in  architecture,  dénotes  any 
flat  low  member,  or  moulding,  that 
is  broad  and  not  very  deep 

Banderole f  in  heraldry,  a  narrow  flag 
or  streamer  affixed  under  the  crook 
of  a  crosier,  and  folding  over  the 
stafif 

Bandlet,  a  small  fillet,  or  flat  moulding 

Bandroly  a  httle  flag  or  streamer 
afiixed  to  the  top  of  masts 

Banky  a  long  pièce  of  timber 

Bank.  To  double  bank  an  oar,  is  to 
hâve  it  pulled  by  two  men 

Banker,  in  bricklaying,  is  a  bench 
from  6  to  12  feet  in  length  ;  is  used 
for  preparing  the  bricks  for  gauged 
work 

Banker,  a  cushion  or  covering  for  a 
seat 

Banneret,  in  heraldry,  a  knight  msâft 
in  the  field 


\ 


BAN 


BAR  IRON. 


BAR 


Banquetj  the  raîsed  footway  adjoining 
to  tlie  parapet  on  the  sides  of  a 
bridge 

Baptaterium,  a  back  mill  or  fulling 
mill 

Baptistert/f  a  place  or  édifice  where 
baptism  is  performed.  A  basin, 
pooly  or  place  for  bathing 

Bar,  a  barrier,  gatehouse  :  in  law,  a 
place  where  counsellors  plead 

BaVf  a  bank  or  shoal  at  the  entrance 
of  a  harbour 

Bar  ofgroundf  in  mining,  any  course 
of  vein  which  runs  across  a  Iode,  or 
différent  from  those  in  its  vicinity 

Barberry  wood  is  of  small  size,  re- 
sembling  aider,  and  is  straight  and 
tenacious 

Barbican,  in  the  middle  âges,  the 
part  of  a  fortress  where  watch  and 
ward  was  kept 

Barcelltty  a  vessel  containing  incense 

Barcorij  a  luggage  vessel  used  in  the 
Mediterranean 

Bardiglioney  a  blue  variety  of  anhy- 
drite,  eut  and  polished  for  orna- 
mental  purposes 

Bare  pôles,  the  condition  of  a  ship 
when  she  bas  no  sail  set 

Barge,  a  large  double-banked  boat 
used  by  the  commander  of  a  vessel 
in  the  navy 

Barge  board,  the  front  or  facing  of 
the  former,  to  conceal  the  barge 
couples,  laths,  tiles,  thatch,  &c. 

Barge  boards,  or,  more  properly, 
verge  boards,  pendants,  pinnacles, 
and  brackets,  being  the  chief  déco- 
rations of  bouses  in  early  domestic 
architecture,  should  always  be 
made  of  strong  oak,  and  left  to 
acquire  by  âge  a  grey  hue;  and 
not  of  slight  deal,  painted,  as  is 
now  the  too  fréquent  practice 

Barge  couples,  in  architecture,  a  beam 
mortisedinto  another,  to  strengthen 
the  building 

Barge  course,  a  part  of  the  tiling  or 

thatching  of  a  roof,  projecting  over 

the  gable,  and  filled  up  with  boards, 

mortar,  &c. 

^ar  tron,  long  prism&tic  pièces  of 

Iron,  being  rectangular  parallelopl- 

peds,  prepstred  from  pig  iron,  so  as 

~3S 


to  be  malléable  for  the  use  of  black- 
smiths  for  the  method  of  j<Hmng 
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Barium,  a  métal  that  exista  in  the 
sulphate  and  carbonate  of  barytes; 
found  in  nature  in  great  abond- 
ance 

Barier^a  miU,  an  hydraolic  machine 
in  much  use 

Barkery,  a  tan-house;  also  a  sheepcote 

Barmkyn,  the  riwnpart  or  outer  forti- 
fication of  a  castle 

Bam,  a  covered  farm-building  for 
laying  up  grain,  hay,  straw,  &c. 

Bamacle,  a  âiell  fish  often  fonnd  on 
a  vesseFs  bottom 

Barometer  and  Sympiesometer,  The 
barometer  is  a  measure  for  the 
weight  of  the  atmosphère,  or  its 
pressure  on  the  surface  of  the  globe. 
It  is  well  known,  that  it  is  owing 
to  the  atmospheric  pressure  that 
water  rises  in  a  common  pump,  after 
the  air  bas  been  drawn  from  the 
barrel  ;  but  that  the  height  to  which 
it  can  be  raised  by  this  means  is 
limited,  and  not  much  exceeds  30 
feet.  A  little  more  than  30  feet  of 
water,  therefore,  balances  the  at- 
mosphère. Mercury  being  about 
twelve  times  heavier  than  water, 
about  30  inches  of  mercury  wiU 
also  counterpoise  the  atmosphère. 
The  principle  of  the  barometer  is 
simple.  If  a  tube,  about  3  feet 
long,  dosed  at  one  end  and  open  at 
the  other,  be  filled  vdth  mercury, 
and,  with  the  open  end  stopped 
by  a  finger,  this  tube  be  reversed, 
and  placed  upright  in  a  cup  partly 
filled  with  the  same  liquid,  the 
mercury  in  the  tube,  in  wdinary 
States  of  the  weather,  vnll  descend 
to  30  inches,  measured  from  the 
surface  of  the  fluid  in  the  cup,  and 
not  much  lower.  The  mercury  is 
sustained  in  the  tube  by  the  pres- 
sure of  the  atmosphère  on  the  sur- 
face of  the  fluid  in  the  cup.  Such 
a  tube  and  cup,  so  filled,  would  in 
fiustbe  a  barometer;  andif  amove- 
able  index  were  added  to  it,  this 
simple  Vn&ttumfeiLt  ^oratiâi  VxvSi<s»iu& 


I      atmoipheric  presniTe.    The  Bympie- 

inent,for  meuuring  the  Umospheric 
preunre  ;  bnt  il  a  also  &  more  com- 
plicated  one  tlian  the  mercurial 
barometer,  and  it  woutd  be  best  un- 
deistAod  h;  inspectian.  The  upper 
part  of  tbe  tube  cootaina  hydrogen 
gai,  which  ia  elagtic  ;  and  the  loner 
pajt,  includiiig  the  well,  coaCains 
(ÛI.  Bj  this  compound  construc- 
tioD,  whilat  the  length  of  the  tube 
'a  leaa  tban  that  of  the  merx^unal 
barometer,  the  Index,  or  acale  for 
meamiing  the  presaure,  û  mcretsed. 
Hfdrogen  gaa  being  Tery  aeDsibly 
affected  b;  ail  changes  of  tempe- 
latuie,  Ifae  index,  bjr  nhich  the  at- 
mospbeiic  presaure  ia  read,  requîres 
RedodJoii  of  the  English  Barometer  t 
Fahrenheit'!  Scale. 


température,  before  the  atmospheric 
pressure  can  be  read  off. 

Silice  mercuiy  eipands  bf  beat, 
a  correction  for  temperatoie  il  also 
required  for  the  mereurial  barome- 
ter, when  exact  calculatioas  are  to 
he  made  ;  and  for  this  reason  ba- 
rometera  uaually  hâve  a  theimometer 
attached  to  them,  in  order  that  the 
température  may  he  read  off,  and 
recarded  at  the  same  time  that  the 
barometer  ia  regiatered. 

Tbe  following  is  a  Ubie  for  the 
correction  lo  be  applied  to  the  ob- 
lerved  heîght  of  the  mercury,  to 
reduce  it  to  the  treezing  point,  at 
32°  Fahrenheit,  or  zéro  of  the  ceu- 
tîgnde  scale. 

]  the  Freezing  Point,  or  to  32°  on 
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The  atmosphère  is  supposed  to 
extend  to  about  the  height  of  50 
miles  ;  and  its  density  to  diminish 
from  the  surface  of  the  globe  up- 
wards,  in  a  geometrical  ratio. 

Thus,  when  observations  are  made 
on  land,  above  the  level  of  the  sea, 
a  correction  is  required  for  altitude, 
since  the  weight  of  the  atmosphère 
diminishes  as  we  ascend.  It  is 
owing  to  this  that  we  are  enabled 
to  détermine  the  height  of  moun- 
tains  by  barometers  ;  and  that  aero- 
nauts  compute  the  altitude  to  which 
they  ascend  in  balloons. 

If  any  fluid  in  a  cup  be  put  into 
rapid  drcular  motion,  we  should 
hâve  a  représentation  of  the  form 
that  portion  of  the  atmosphère  as- 
sumes which  is  within  the  limits  of 
a  storm  ;  the  most  depressed  part 
of  the  fluid  would  represent  the 
centre  of  the  gale  where  the  atmo- 
spheric  pressure  is  the  least. 

The  principle  of  the  barometer 
should  be  expUdned  in  ail  works 
on  navigation,  and  in  ail  schools 
where  navigation  is  taught 

Baron,  in  heraldry,  a  degree  of  no- 
bility  next  to  a  viscount 

Baronet,  in  heraldry,  the  lowest  de- 
gree of  honour  that  is  hereditary 

BaroscqpCf  an  instrument  for  proving 
the  weight  of  the  atmosphère 

Barque,  a  three-masted  vessel  having 
her  fore  and  main  masts  rigged  like 
a  ship's,  and  her  mizen-mast  Uke 
the  main-mast  of  a  schooner,  with 
no  sail  upon  it  but  a  spanker 

Barra,  in  the  middle  âges,  a  tower  or 
bar  at  one  end  of  a  bridge 

Barrack,  a  building  for  the  lodgment 
of  soldiers 

Barraly,  in  heraldry,  the  field  divided 
barwise,intoseveral  parts,  sidetoside 

Barrel,  in  raachinery,  is  a  term  ap- 
plied  generally  to  any  thing  hollow 
and  cylindrical 

Barrow,  in  mining,  a  heap  of  dead 
attle,  rubbish,  &c. 

Barrows,  or  tumuli,  monuments  of 
the  greatest  antiquity,  raised  as  se- 
pulchres  for  the  interment  of  the 
£Teat 


Barrulet,  in  heraldry,  the  fourtl 
of  the  bar,  or  one-half  the  cl< 

Barry,  in  heraldry,  is  when  an  ( 
cheon  is  divided  barwise,  oi 
any  number  of  compartments 

Barry-bendy,   in  heraldry,  is 
the  escutcheon  is  divided  e 
barwise  and  bendwise 

Barry-pily,  in  heraldry,  is  wl 
coat  is  divided  by   several 
drawn  obliquely  from  side  to 
where  they  form  acute  angles 

Bars,  straight  pièces  of  timb> 
métal  that  run  across  from 
part  of  a  machine  to  another 

Bartisan,  in  architecture,  the 
overhanging  turrets  which  p: 
from  the  angles  on  the  top 
tower,  or  from  the  parapet  or 
parts  of  a  building 

Bartisan,  a  wooden  tower  ;  a  1 
on  the  top  of  a  house,  cast 
church  tower 

Barton,  a  manor-house,  or  out-1 

Bar  Wood,  is  an  Aôican  wood 
to  five  feet  long.    It  is  used  a 
dip  wood,   used  for  violin 
ramrods,  and  tuming 

Barytes,  a  heavy  minerai  subsl 
found  in  copper  mines,  and 
merly  named  *  pondérons  spai 

Basait,  a  variety  of  trap  rock,  u! 
of  a  dark  green  or  brownish 
colour,  composed  of  augite  an 
spar,  with  some  iron  and  oliv 

Basaltes,  a  heavy,  hard  stone,  c 
black  or  greenish,  consistii 
prismatic  crystals,  the  numl 
whose  sides  is  uncertain 

Basanite,  a  variety  of  schistose 
stone,  called  also  Lydian  stoi 

Base  of  a  figure,  in  geometry,  de 
the  lowest  part  of  its  perimet 

Base  of  a  conic  section,  is  a 
Une  in  the  parabola  and  hype 
formed  by  the  common  inters< 
of  the  cutting  plane  and  the 
of  the  cône 

Base,  in  architecture,  the  lowe: 
or  member  of  a  column,  on  i 
the  shaft  stands 

Base-court,  the  outer  or  lower 
of  a  castle,  appropriated  to  st 
offices,  &c. 
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Base-Hney  in  perspective,  the  common 
section  of  a  picture  and  the  geo- 
metiical  plane 

Base-lmet  in  surreying,  a  line,  mea- 
snred  with  the  greatest  possible 
exactnessy  on  which  a  séries  of  tri- 
angles are  constructed,  in  order  to 
détermine  the  position  of  objects 
and  places.  The  measurement  of 
degrees  of  the  meridian,  for  the 
purpose  of  ascertaining  the  size  of 
the  earth,  hâve  been  undertaken 
in  varions  countries,  with  extrême 
accuracy.  The  arc  measured  by 
the  French  extended  from  Dunkirk 
to  the  southernmost  point  of  the 
Balearic  Islands,  including  120°, 
22^,  14'^,  having  its  centre  half- 
way  between  the  equator  and  the 
north  pôle.  Another  survey  of  this 
kind  was  performed  on  a  part  of 
the  shore  of  Pennsylvania,  which 
happens  to  be  so  straight  and  levai 
as  to  admit  of  a  Une  of  more  than 
100  miles  being  measured  directly 
withont  triangulation.  Yery  long 
Unes  hâve  also  been  measured  (tri- 
gonometrically)  by  order  of  the 
English  government,  both  at  home 
and  in  India,  the  mean  resuit  of 
which  makes  the  earth's  axis  7898 
miles,  5  fiirlongs,  16  yards,  and  the 
diameter  of  the  equator  7924  miles 
7  furlongs 

Basemewt,  the  lower  story  or  floor  of 
a  building;  the  story  of  a  house 
below  the  level  of  the  ground 
Basements.  As  an  alternative  for 
employing  orders  upon  orders,  the 
ground  floor  is  made  to  assume  the 
appearance  of  a  basement,  and  the 
order  that  décorâtes  the  principal 
story  placed  thereupon:  in  such 
cases  the  basements  should  not  be 
higher  than  the  order  it  supports, 
.  nor  lower  than  one-half  the  height 
of  the  order  ;  but  if  a  basement  be 
introduced  merely  for  the  purpose 
of  raising  the  principal  or  ground- 
floor,  it  may  be  three,  four,  five,  or 
six  feet  high,  at  pleasure. 

Thèse  basement  stories  are  gene- 
rally  in  rock-worked  or  plain  rus- 
tics;    and  in  no  case  should  the 
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height  of  a  rustic  course  be  less 
than  one  module  of  the  order  rest- 
ing  on  the  basement,  nor  should  it 
ever  much  exceed  it  :  their  joints, 
if  square^  ought  not  to  be  broader 
than  one-eighth  of  the  height  of 
the  rustic,  nor  narrower  than  one- 
tenth,  and  their  depth  should  equal 
their  breadth;  if  chamfered^  the 
whole  joint  may  be  one-quarter  to 
one-third  the  height  of  the  rustic, 
the  joint  being  always  right-angled. 
When  the  basement  is  high,  it  is 
sometimes  crowned  with  a  comice, 
but  a  platband  is  more  commonly 
used. — Gwilt, 

Basenet,  a  helmet 

Base-platet  the  foundation  plate  of  an 
engine 

Baailf  that  angle  the  edge  of  a  tool  is 
ground  to 

Basilicaf  in  the  time  of  the  Romans, 
a  pubUc  hall  or  court  of  judicature. 
After  the  conversion  of  the  em- 
peror  Constantine  to  Christianity, 
thèse  édifices  were  converted  into 
Christian  churches  The  Basilicœ 
of  the  Romans  were  the  types  from 
which  the  early  Christian  places  of 
worship  were  taken  ;  and  the  ruins 
of  thèse  buildings  were  the  chief 
materials  used.  In  several  instances 
the  columns  that  divide  the  centre 
part  of  the  church  from  the  aisles 
hâve  been  taken  from  other  édifices, 
either  on  account  of  the  want  of 
artists  capable  of  executing  any 
thing  equal  to  them,  or  the  haste 
with  which  they  were  erected. 
The  expédient  that  was  adopted 
tends  to  show  that  proportion  was 
notconsidered;  some  columns  were 
reduced  from  their  former  height, 
and  others  mounted  on  pedestals 
to  suit  the  purposes  to  which  they 
were  appUed.  Besides  this  total 
disregard  to  proportion  in  the  shafts 
of  the  columns,  capitals  and  bases 
were  appUed  withont  any  considér- 
ation to  their  fitness.  The  heathen 
basiUcae,  generaUy  situated  in  the 
forums,  were  of  rectangular  form, 
and  divided  into  three  or  five  parts 
by  rows  of  columns  par«X\éV\.o  \Jûfc  \ 
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length  of  the  building;  another 
colonnade  at  the  extremity  crossed 
the  former  at  right  angles,  and  in 
the  middle  of  the  end  wall  was  a 
semicircular  recess,  in  which  was 
situated  the  tribune  of  the  judge. 
Thèse  basilicae  had  likewise  galle- 
ries  over  the  aisles,  in  which  com- 
mercial or  other  business  was  trans- 
acted;  but  in  the  Christian  churches 
this  was  appropriated  to  the  wo- 
men,  who  (as  in  the  Jewish  syn- 
agogues) were  not  allowed  to  join 
with  the  m  en  in  the  lower  parts  of 
the  building.  Thèse  galleries  were 
omitted  in  the  after  basilicae,  and 
one  of  the  aisles  was  retained  solely 
for  their  use.  Six  of  the  principal 
churches  or  basilicae  at  Rome  are 
attributed  to  the  zeal  of  Constan- 
tine.  The  basilicae  of  St.  John  de 
Lateran,  St.  Peter,  St.  Laurentius, 
St.  Paul,  St.  Agnes,  and  St.  Ste- 
phen  were  built  by  him,  besides 
the  baptisterium  that  bears  his 
name 

BasiliculOf  a  shrine,  oratory,  or  ceno- 
taph 

Basins  and  etoers.  In  early  times, 
before  the  cleanly  custom  of  using 
a  fork  was  practised,  the  hancÉ 
were  frequently  washed  durîng  din- 
ner  :  a  basin  and  ewer  were  handed 
for  that  purpose  by  an  attendant. 
At  the  feast  given  by  Henry  VIII. 
to  the  French  ambassadors,  there 
were  three  ewry  boards;  one  for 
the  king,  another  for  the  queen, 
and  the  third  for  the  princes,  &c. 

Basset.  The  basset  or  outcrop  means 
the  émergence  at  the  surface  of  the 
différent  minerai  strata  from  be- 
neath  each  other 

Bass-relief  or  Basso-rHievo,  a  species 
of  low  sculpture,  the  figures  of 
which  do  not  stand  out  from  the 
ground  in  their  full  proportion 

Bastard  stuccOy  a  three-coated  plaster, 
the  first  generally  roughing  in  or 
rendering  ;  the  second  floating,  as 
in  trowelled  stucco  ;  but  the  finish- 
ing  coat  contains  a  little  hair  be- 
sides the  sand:  it  is  not  hand- 

âoated,  and  the  trowelling  is  donc 
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with  less  labour  than  wliat  is  called 
trowelled  stucco 

Bastard'toothed  fihy  in  smîthing,  that 
employed  after  the  rubber 

Bastard'Wheel,  a  flat  bevil-wheel,  or 
one  which  is  a  near  approach  to  a 
spur-wheel 

Bastiday  in  the  twelfth  century,  a 
place  of  defence,  a  fortress 

BastUe^  a  prison;  a  castle,  tower,  fort- 
ress, or  any  place  of  defence 

Bastion,  a  rampart,  bulwork,  or 
earthen  mound 

BatardeaUf  a  coffer-dam,  or  case  of 
piling  without  a  bottom,  for  build- 
ing the  piers  of  a  bridge 

Batch,  in  mining,  a  certain  quantity 
of  ore  sent  to  the  surface  by  any 
pair  of  men 

BateaUf  a  light  boat,  long  in  propor- 
tion to  its  breadth 

Bath,  a  réceptacle  of  water,  in  which* 
to  plunge,  wash,  or  bathe  the  body. 
Among  the  Romans,  baths  were 
erected  both  in  magnificence  of 
style  and  purpose,  many  of  them  of 
great  architectural  beauty.  In  later 
times  the  bath  was  always  used  by 
the  Romans  before  they  went  to 
their  supper.  The  rich  generally 
had  hot  and  cold  baths  in  their 
own  houses  ;  and  it  was  not  tUl  the 
time  of  Augustus  that  the  baths 
assumed  an  air  of  grandeur  and 
magnificence.  The  situation  chosen 
for  baths  ought  to  be  shdtered 
from  the  north  and  north-east. 
The  caldaria  and  tepidaria  should 
be  made  to  receive  their  light 
from  the  west;  or,  should  local 
circumstances  not  admit  of  this 
disposition,  they  may  both  be  made 
to  face  the  south,  because  the  gê- 
nerai time  of  bathing  is  from  mid- 
day  until  sunset.  One  thing  neces- 
sary  to  be  observed  is,  that  the 
caldaria  of  that  division  of  the  bath 
which  is  appropriated  to  the  women 
should  be  contiguous  to  that  exclu- 
sively  used  by  the  men,  and  hâve 
the  same  aspect;  for  then  the  cop- 
pers  of  both  may  be  heated  from 
the  same  fumace.  Three  brazen 
vessels  are  fixed  over  the  fumace, 


BAT 


BAY. 


BAY 


which  are  seyerally  called  calda- 
rium,  tepidarium,  and  Mgidarium  : 
they  are  so  arranged,  that  whatever 
heated  water  is  taken  from  the 
first,  is  replaced  by  warm  water 
from  the  second,  the  deficiency  of 
which  is  supplied,  in  a  similar  man- 
ner,  firom  the  third.  The  concave 
coverings  of  the  small  tubes  of  both 
baths  are  hkewise  heated  from  the 
samefùmace.  The  insulated  stages 
of  the  caldaria  are  thus  constructed: 
the  floor  is  made  inchning  towards 
the  fiimace,  so  that  if  a  bail  were 
placed  upon  any  part  of  it,  it  would 
not  remain  at  rest,  but  take  a  direc- 
tion towards  the  mouth  ;  by  which 
means  the  flame  will  more  easily 
pervade  the  interval  between  the 
floorSy  which  is  paved  with  tiles  a 
foot  and  a  half  square:  upon  the 
floor,  earthen  props,  eight  inches 
each  way,  are  arranged  at  such  in- 
tervais as  to  receive  upon  them 
square  tiles  two  feet  in  length  :  the 
props  are  two  feet  in  height;  the 
tiles  which  form  them  are  cemented 
with  clay  and  hair  mixedtogether. 
The  square  tiles  which  they  sup- 
port form  the  substratum  of  the 
pavement  of  the  caldaria 

Bath  atonCf  Bath  oolite  ;  minute  glo- 
bules, cemented  together  by  yel- 
lowish  earthy  calcareous  matter; 
is  much  used  in  building,  but  not 
a  lasting  material.  It  is  soft  when 
quarried,  but  hardens  by  exposure 
to  the  air 

BatifoUumt  a  moveable  wooden  tower 
used  by  besiegers  in  attacking  a 
fortress 

BatteUf  in  carpentry,  a  scantling  of 
wooden  stuff,  from  two  to  four 
inches  broad,  and  about  one  thick, 
principally  used  for  wainscot,  on 
which  also  are  bradded,on  the  plain 
boards,  also  batten  doors,  those 
which  resemble  wainscot  doors, 
but  are  not  so;  for  in  wainscot 
doors  the  panels  are  grooved  in 
the  framing 

Batteru,  nautical,  thin  strips  of  wood 
put  around  the  hatches  to  keep  the 
tarpaulin   down;    also   put   upon 
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rigging  to  keep  it  from  chafing. 
A  large  batten  widened  at  the  end, 
and  put  upon  rigging,  is  called  a 
Scotchraan 

Batier,  to  displace  a  portion  of  the 
iron  of  any  bar  or  other  pièce  by 
the  blow  of  a  hammer,  so  as  to 
flatten  or  compress  it  inwardly, 
and  spread  it  outwardly  on  ail 
sides  around  the  place  of  impact 

BatteTj  a  term  applied  to  walls  built 
out  of  the  upright,  or  gently  sloping 
inwards;  wharf  walls  and  retaining 
walls  built  to  support  embankments 

Batter,  the  leaning  back  of  the  up- 
per  part  of  the  face  of  a  wall,  so  as 
to  make  the  plumb-line  fall  within 
the  base 

Battery,  in  electricity,  a  combina- 
tion  of  coated  surfaces  of  glass, 
commonly  jars,  so  connected  to- 
gether that  they  may  be  charged 
at  once  and  discharged  by  a  com- 
mon  conductor 

Battlementf  an  open  or  interrupted 
parapet  on  the  roof  of  a  building  ; 
a  parapet  with  embrasures 

Baugiunif  an  out-house  or  domestic 
office 

Baulky  a  pièce  of  foreign  fir,  or  deal, 
from  8  to  16  inches  square,  being 
the  trunk  of  a  tree  of  that  species 
of  wood;  generally  brought  to  a 
square  for  the  use  of  building 

Bawky  a  cross  beam  in  the  roof  of  a 
ho  use  which  unités  and  supports 
the  rafters  ;  a  tie-beam 

Bay,  a  division  of  a  roof  or  vaulting 
of  a  building,  consisting  of  the 
space  between  the  beams  or  arches. 
A  part  of  a  window  between  the 
mullions  is  often  called  a  bay  or 
day 

jBay,  in  plastering,  the  space  between 
the  skreeds,  prepared  for  regulating 
and  working  the  floating-rule 

Bay  of  joistSf  the  joisting  between 
two  binding  joists,  or  between 
two  girders  when  binding  joists 
are  not  used 

Bay  ofroofing,  the  small  rafters  and 
their  supporting  purlins  between 
two  principal  rafters 

Bay  sait,  sait  obtainedby  e\açoi«.\.\Ti%\ 
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sea-water  in  shallow  ponds  by  the 
heat  of  the  sun  ;  is  of  a  dark  grey 
colour,  and  contains  iodine 

Bay  trcCf  a  native  of  Italy  and  Greece; 
grows  to  the  height  of  thirty  feet, 
and  is  an  aromatic  wood 

Bay-windoWf  an  oriel  window  :  awin- 
dow  jutting  outwards;  frequently 
called  bow-window 

Bazaarj  a  market-place 

BeacoUf  a  post  or  buoy  placed  over  a 
shoal  or  bank,  to  wam  vessels  off  : 
also  a  signal-mark  on  land 

BeacoUf  an  eminence  on  which  a 
tower  is  placed,  with  a  light  to  de- 
note  the  approach  of  danger 

Beadf  a  small  globular  omament  used 
in  ancient  and  modem  architecture 

Bead  and  Butt  workj  in  carpentry, 
framing  in  which  the  pannels  are 
flush,  having  beads  stuck  or  run 
upon  the  two  edges,  the  grain  of  the 
wood  being  in  the  direction  of  them 

Bead  and  quirky  a  bead  stuck  on  the 
edge  of  a  pièce  of  stuff,  flush  with 
its  surface 

Bead-butt  and  square-worlCf  framing 
with  bead  and  butt  on  one  side, 
and  square  on  the  other  ;  is  used 
in  doors 

Bead'hottsef  a  dwelling-place  for  poor 
religions  persons 

Bead-plancy  is  a  moulding  plane  of  a 
semi-cylindric  contour,  and  is  ge- 
nerally  used  in  sticking  a  moulding 
of  the  same  name  on  the  edge,  or 
on  the  side  close  to  the  arris 

Beakj  the  crooked  end  of  a  pièce  of 
iron,  to  hold  any  thing  fast 

Beaif  a  small  pendent  fillet,  forming 
a  channel  behind,  to  prevent  water 
from  running  down  the  lower  bed 
of  the  comice 

Beak'head,  a  small  platform  at  the 
forepart  of  the  upper  deck  in  large 
ships 

Beak  iront  the  conic  part  of  the  an- 
vil,  with  its  base  attached  to  the 
side,  and  its  axis  horizontal 

Beaking -joint,  is  the  joint  formed  by 

themeetingof  severalheading  joints 

in  one  continued  line,  which  is 

sometimes  the  case  in  folded  floors 

Beam,  a  boiizontal  pièce  of  iron  or 
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timber,  used  to  resist  a  force  or 
weight,  as  a  tie-beam,  where  it  acts 
as  a  string,  or  chain,  by  its  ten- 
sion; as  a  collar-beam,  where  it 
acts  by  compression;  as  a  bres- 
summer,  where  it  resists  a  trans- 
verse insisting  weight 
Beam,  in  steam-engine,  a  large  lever 
tuming  upon  a  centre,  and  forming 
the  médium  of  communication  be- 
tween  the  piston-rod  and  the  crank 
shaft 
Beams,  Forms  of  Beams.  In  the 
constmction  of  beams,  it  is  ne- 
cessary  that  their  form  sEould  be 
such  that  they  will  be  equally 
strong  throughout;  or,  in.  other 
words,  that  they  will  offer  an  equal 
résistance  to  fracture  in  ail  their 
parts,  and  will,  therefore,  be  equally 
liable  to  break  at  one  part  of  their 
length  as  at  another. 

If  a  beam  be  fixed  at  one  end 
and  loaded  at  the  other,  and  the 
breadth  imiform  throughout  its 
length,  then,  that  the  beam  may  be 
equally  strong  throughout,  its  form 
must  be  that  of  a  parabola. 

This  form  is  generally  used  in 
the  beams  of  steam-engines  ;  and, 
in  double-acting  steam-engines,  the 
beam  is  strained  sometimes  from 
one  side,  and  sometimes  from  the 
other;  therefore,  both  the  sides 
should  be  of  the  same  form. 

Mr.  Emerson  gives  the  load  that 
may  be  safely  borne  by  a  square 
inch  rod  of  each  6f  the  following  : 

ibs.  avoird. 

Iron  rod,an  inchsquare  1  yg  .^^ 

willbear    .    .    .     j  ' 

Brass 35,600 

Hempen  rope     .    .    •  19,600 

Ivory 15,700 

Oak,  box,  yew,  plum- 1  ^  g^^ 

tree      ....     J 

Elm,  ash,  beech     .    •  6,070 

Walnut,  plum    .    .    .  5,360 

Red  fir,  hoUy,  elder,!  ^^^ 

plane,  crab    .    .     J  ' 

Cherry,  hazel     .    .    .  4,760 

Aider,  asp,  birch,  willow  4,290 

Lead 430 

Freestone 914 
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He  also  giyes  the  following  prac- 
tical  raie,  viz.,  That  a  cylinder,  the 
diameter  of  which  is  d  inches, 
loaded  to  one-fourth  of  its  absolute 
strengthi  will  carry  as  follows  : 

cwt. 

Iron 135  x  éP 

Good  rope  ....      22  x  d^ 

Oak 14  X  <23 

Rr 9  X  d» 

Also  he  says,  that  a  cylindric  rod 
of  good  clean  fir,  of  an  inch  cir- 
cumference,  drawn  in  length,  wiU 
bear  at  its  extremity  400  ibs.  ;  and 
a  spear  of  fir,  2  inches  diameter, 
will  bear  about  7  tons,  but  not 
more. 

A  rod  of  good  iron,  of  an  inch 
circumference,  will  bear  nearly  3 
tons  weight. 

A  good  hempen  rope,  of  an  inch 
circcmiference,  will  bear  1000  Ibs. 
being  at  its  extremity. 

Mr.  Barlow  gives  the  foUowing 
table  as  a  mean  derived  from  his 
experiments,  on  the  strength  of 
direct  cohésion  on  a  square  inch  of 

the  following  : 

Ibs. 

Box  is  about.    .    .    .  20,000 

Ash 17,000 

Teak 15,000 

Kr 12,000 

Beech 11,500 

Oak 10,000 

Pear 9,800 

Mahogany     ....      8,000 

TbI^nsverse  Strength  of 
Beams,  etc.  The  transverse 
strength  of  rectangular  beams,  or 
the  résistance  which  they  ofFer  to 
fracture,  is  as  the  breadth  and 
square  of  the  depth:  therefore,  if 
two  rectangular  beams  hâve  the 
same  depth,  their  strengths  are  to 
each  other  as  their  breadths  ;  but 
if  their  breadths  are  the  same, 
then  their  strengths  are  to  each 
other  as  the  squares  of  their  depths. 

The  transverse  strengths  of 
square  beams  are  as  the  cubes  of 
the  breadths  or  depths.  Also,  in 
cylindrical  beams,  the  transverse 


strengths  are  as  the  cubes  of  the 
diameters. 

Thus,  if  a  beam  whiôh  is  one  foot 
broad  and  one  foot  deep  support  a 
given  weight,  then  a  beam  of  the 
same  depth,  and  two  feet  broad, 
will  support  double  the  weight. 

But  if  a  beam  be  one  foot  broad 
and  two  feet  deep,  it  vrill  support 
four  times  as  much  as  a  beam  one 
foot  broad  and  one  foot  deep. 

If  a  beam  one  foot  square,  sup- 
port a  given  weight,  then  a  beam 
two  feet  square  will  support  eight 
times  as  much.  Also,  a  cylinder 
of  two  inches  in  diameter  will  sup- 
port eight  times  as  much  as  a  cy- 
linder one  inch  in  diameter. 

The  following  table  of  data  is 
extracted  from  tables  in  Barlow's 
Essay  : 

Teak 2,462 

English  oak    ...    .     1,672 

Canadian  do 1,766 

Dantzic    do 1,457 

Adriatic  do 1,383 

Ash 2,026 

Beech 1,556 

Elm 1,013 

Pitch  pine 1,632 

Redpine 1,341 

New  England  fir  .    .    .     1,102 

Rigafir 1,108 

Mar  Forest  fir ...    .     1,262 

Larch 1,127 

Beam-ends.  A  ship  is  said  to  be  on 
her  beam-ends  when  she  inclines 
very  much  on  one  side,  so  that  her 
beams  approach  to  a  vertical  position 
Beam  engitiCj  generally  a  land  en- 
gine,  which  has  the  top  of  the  pis- 
ton-rod  connected  to  one  end  of  a 
lever  or  beam  :  by  a  contrivance 
called  a  parallel  motion,  the  beam 
vibrâtes  upon  a  central  axis,  and 
communicates  the  motion  of  the 
piston  to  the  crank  by  means  of  a 
Connecting -rod  attached  to  the 
other  end  of  the  beam,  and  also 
gives  motion  to  the  various  parts 
Beam-filling^  the  brickwork,  or  ma- 
sonry,  brought  up  from  the  level 
of  the  under  to  the  upper  sides  of 
the  beams 
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Beam  gttdgeonSf  the  bearings  on  the 
centre  of  the  beam,  or  the  central 
pivot  upon  which  it  vibrâtes 

Beam  of  a  balance^  the  horizontal 
pièce  of  iron  from  the  ends  of 
which  the  scales  are  suspended 

Beamsy  in  naval  architecture,  strong 
thick  pièces  of  timber  stretching 
across  the  ship  from  side  to  side,  to 
support  the  decks  :  they  are  sus- 
tained  at  each  end  by  thick  planks 
in  the  ship's  side,  called  clamps, 
npon  which  they  rest 

BeareTf  any  thing  used  by  way  of 
support  to  another  weight 

BeareTf  in  tuming,  that  part  of  the 
lathe  which  supports  the  puppets 

Bearinfff  the  distance  that  a  beam 
or  rafter  is  suspended  in  the  clear  : 
thus,  if  a  pièce  of  timber  rests  upon 
two  opposite  walls,  the  span  of  the 
yoid  is  called  the  bearing,  and  not 
the  whole  length  of  the  timber 

BearinÇf  that  part  of  a  shaft  or 
spindle  which  is  in  contact  with 
the  supports 

Bearing,  a  word  for  delineating  an 
antique  plaster  figure.  It  is  gene- 
rally  said,  if  the  drawing  of  a  figure 
has  not  the  same  bearing  or  angles 
of  inclination  as  the  original  pos- 
sesses,  it  is  out  in  ail  its  bearings 

Bearing,  in  heraldry,  the  figures  on 
a  coat  of  arms  ;  a  coat  of  arms  in 
gênerai 

Bearing,  the  direction  of  an  object 
from  the  person  looking.  In  ship- 
ping,  the  bearings  of  a  vessel  are  the 
widest  part  of  her  below  the  plank- 
sheer  ;  that  part  of  her  hull  which 
is  on  the  water  Une  when  she  is  at 
anchor  and  in  her  proper  trim 

BeaP  away,  in  mining,  to  excavate, 
usuaUy  applied  to  hard  ground 

Beating,  in  navigation,  the  opération 
of  making  progress  at  sea  against 
the  vrind 

Beau/et,  a  cupboard  or  niche 

Beau  idéal,  in  painting,  that  beauty 
which  is  freed  from  the  deformity 
and  the  peculiarity  found  in  nature 
in  ail  individuals  of  a  species 

Beauty,  in  architecture,  consists  of 
tbe  foUowÎDg  quàhûes  :  magnitude 

46 


and  strength,  order  and  hj 
richness  and  simplicity  ;  C( 
tion,  in  which  the  cMef  re 
are  magnitude  and  strengtl 
and  harmony;  Décoration 
réquisites  are  richness  or  sin 
according  to  the  nature  of  t 
position 

Becalm,  to  intercept  the  winc 
temate  t'acks 

Becket,  a  pièce  of  rope  place 
to  confine  a  spar  or  anoth< 
a  handie  made  of  rope  in  t 
of  a  circle 

Beconage,  dues  levied  for  the  n 
ance  of  beacons 

Bed  of  a  brick,  the  horizom 
faces  as  disposed  in  a  wall 

Bed,  a  tenu  used  in  masonry 
scribe  the  direction  in  wh 
natural  strata  in  stones  li< 
also  applied  to  the  top  and 
surface  of  stones  when  woi 
building 

Bed,  in  mining,  a  seam  or  ho 
vein  of  ore 

Beds  of  a  stone  are  the  para 
faces  which  intersect  the  fac 
work  in  Unes  parallel  to  the  1 

Beds  and  Bedding.  Feaj;he 
bolsters,  and  piUows.  fiUc 
feathers  and  down,  with  ma 
and  every  other  comfort 
kind,  seem  to  bave  been 
known  to,  and  enjayed  by, 
perior  orders  of  society  thi 
turiea  ago,.  as  they  are  now. 
tions  are,  however,  menti» 
having  been  given  in  the  i 
Henry  VIII.  "to  examim 
night  the  straw  of  the  kin; 
that  no  daggers  might  l 
cealed." 

Beds  (trussing)  were  beds 
packed  into  chests,  for  tra 
and,  considering  the  frequ 
movals,  thèse  must  bave  b 
most  convenient  kind. 
Ghent  seems  to  bave  alwa 
in  such  beds,  as  by  his  wi] 
pears  that  he  demised  to  '. 
ail  the  beds  made  for  hi 
**  caUed  in  England  trussing 
and  the  "best  chambcrs" 
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Master  Fermor  and  Sir  Adrian  Fos- 
kewe  had  trussing-beds 

Bed^kambers,  in  Tudor  times.  The 
fiiniiture  of  thèse  apartments,  in 
great  houses,  was  of  the  same  gor- 
geous  characier  as  that  in  the  chief 
rooms  ;  and  the  paraphemalia  of  an 
ancient  dressing-table  yielded  only, 
in  the  splendour  and  costliness  of 
plate,  to  the  cupboard  of  the  great 
chamber,  or  the  altar  of  the  chapel. 
Like  the  hall,  the  state  bed-cham- 
ber  had  a  high  place,  on  which 
were  placed  the  *  standing  bed'  and 
the*truckle-bed*:  on  the  former  lay 
the  lord,  and  on  the  latter,  his  at- 
tendant 

Beddem,  a  refectory 

Beddmgstone^  used  in  brîcklaying,  a 
straight  pièce  of.marble  :  its  use  is 
to  try  the  rubbed  side  of  the  brick  ; 
first,  to  square,  to  proye  whether  the 
surface  of  the  brick  be  straight;  se- 
oondly,to  fititupon  theleadingskew- 
back,  or  leading  end  of  the  arch 

Bed-môuidings.  This  may  be  under- 
stood  as  a  collectiye  term  for  ail 
the  mouldings  beneath  the  corona 
or  principal  projecting  member  of 
a  comice,  'which,  without  bed- 
mouldings,  would  appear  too  much 
like  a  mère  shelf 

Bed'plate,  the  foundation  plate  of  a 

marine  or  a  direct  action  engine 
BedsteadSf  in  Tudor  times.  The  posts, 
head-boards,  and  canopies,  or  sper- 
vers  of  bedsteads  were  curiously 
wrought  and  carved  in  oak,  walnut, 
box,  and  other  woods,  and  variously 
painted  and  gilt.  Ginger-colour, 
hatched  with  gold,  was  a  favourite 
style,  but  purple  and  crimson  were 

I     also  used  in  their  décorations 

I  Beecht  a  species  of  timber  very  much 
used  by  artificers  ;  whilç  young,  it 
possesses  great  toughness,  and  is  of 
awhitecolour:  the  cohesivè  strength 
is  12,225  {bs.  weight,  which  will  tear 
asunder  a  pièce  of  this  timber  one 
square  inch 
Beech  wood,  common  in  Buckingham- 
shire  and  Sussex  as  the  best  ;  about 
fifty  feet  high  and  thirty  inches  in 
diameter  ;  white,  brown,  and  black 
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colour  :  it  is  used  for  piles  in  wet 
foundations  ;  is  used  also,  for  its 
uniform  texture  and  closeness,  in 
in-door  works,  as  the  frames  of 
machines,  bedsteads,  and  fiimiture; 
also  for  planes,  tools,  lathe-chucks, 
keys,  cogs  of  machinery,  brushes, 
handles,  &c. 

Betfwoody  red-coloured  wood,  gene- 
nçrally  applied  to  Botany  Bay  oak 

Beer-drctwing  machines  are  contriv- 
ances  by  means  of  which  béer  is 
drawn  up  from  the  barrel  or  cask 

BeeSi  pièces  of  plank  bolted  to  the 
outer  end  of  the  bowsprit,  to  score 
the  fore-top  mast  stays  through 

BeetlCf  or  Maulf  a  large  mallet  to 
knock  the  corners  of  framed  work, 
and  to  set  it  in  its  proper  position  : 
the  handle  is  about  three  feet  in 
length 

Btfore  the  beamj  in  naval  architec- 
ture, is  an  arch  of  the  horizon, 
comprehended  between  a  linewhich 
crosses  aships'  length  at  right  angles, 
and  some  object  at  a  distance  be- 
fore  it  ;  or  between  the  Une  of  the 
beam,  and  that  point  of  the  com- 
pass  which  she  stems 

Belay^  to  make  a  rope  fast  by  tums 
round  a  pin  or  coil,  without  hitch- 
ing  or  seizing  it 

Belfryj  that  part  of  the  tower  of  a 
church  which  contains  bells 

Bell.  The  bodyof  a  Corinthian  or  Com- 
posite capital,  supposing  the  foUage 
stripped  off,  is  csilled  the  bell  ;  the 
same  is  applied  also  to  the  early 
English  and  other  capitals  in  Go- 
thic  architecture  which  in  any  de- 
gree  partake  of  this  form 

BeU,  a  metallic  instrument  rung  in  the 
belfry  of  a  church  for  the  attend- 
ance  of  divine  worship,  and  upon 
occasions  of  rejoicing;  composed 
of  three  parts  of  copper  and  one  of 
tin,  called  bell-metal 

Bell'Crank,  a  bent  lever,  used  for 
changing  a  vertical  into  a  horizon^ 
tal  motion 

Bell-gablef  a  term  applied  to  the  gable 
of  a  religions  édifice,  having  a  plain 
or  omamental  niche  for  the  récep- 
tion of  one  or  more  \)e\\& 
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BeUowSy  the  instrument  for  blowing 
the  fire,  with  an  internai  cayity  so 
contrived  as  to  be  of  greater  or  less 
capacity  by  reciprocating  motion, 
and  to  draw  in  air  at  one  place  while 
the  capacity  is  upon  the  increase, 
and  discharge  it  by  another  while 
upon  the  decrease.  The  bellows  are 
placed  behind  the  forge,  with  a  pipe, 
and  are  worked  by  means  of  a  lever, 
called  a  rocket.  Steam  machinery 
is  now  much  used  in  the  generating 
of  wmd  for  blowing  the  wmd  or 
fumace 

Bellùwa,  or  water-blowmg  engme,  is  a 
machine  in  which  the  stream  of  air 
is  supplied  by  the  flowing  of  water 

Belly,  the  hollow  part  of  a  compass 
timber,  the  round  part  of  which  is 
called  the  back 

Belt,  in  building,  a  strîng-conrse  and 
blocking-course  ;  a  course  of  stones 
projectingfrom  awall,  either  mould- 
ed,  plain,  fluted,  or  enriched 

Behedere^  a  turret,  lantem,  or  cupola, 
raised  above  the  roof  of  a  bmlding. 
It  is  sometimes  applied  in  Italy  to 
open  galleries  or  corridors 

Bema^  an  ambo,  or  reading-desk  ;  a 
raised  structure  forthe  seator throne 
of  a  bishop 

BernUy  the  sanctuary,  presbytery;  or 
chancel  of  a  church 

Bernùy  in  Greek,  the  platform  from 
which  the  orators  spoke  in  the 
Athenaeum 

Ben-aUvct  Comish  mining 

Bencht  for  carpenters  and  joiners  to 
do  their  work  on,  usually  10  or  12 
feet  in  length,  and  about  2^  feet  in 
width 

Benchplanea,  The  jack-plane,  the  try- 
ing-plane,  the  long-plane,  the  jointer, 
and  the  smoothing-plane,  are  called 
bench  planes 

Bench  table,  a  low  stone  seat  roimd 
the  interior  of  the  walls  of  many 
churches 

Bendy  in  mining,  indurated  clay,  a 
name  given  by  miners  to  any  indu- 
rated argillaceous  substance 

Bend,  the  form  of  the  ship  from  the 
keel  to  the  top  of  the  side,  as  the 
'  midship  bend,  &c. 
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Bend,  in  heraldry,  an  honoural 
dinary,  formed  by  Unes  drawi 
the  dexter-comer  to  the  si 
base 

Bends,  the  strongest  part  of  a  ^ 
side,  to  which  the  beams,  kne* 
foot-hooks  are  bolted 

Bending  -  strakes,  are  two  i 
wrought  near  the  coverings,  t 
ail  fore  and  aft,  about  one  i: 
one  inch  and  a  half  thicke 
the  rest  of  the  deck,  and  let 
.between  the  beams  and  ledge 
the  upper  side  to  be  even  w: 
rest  of  the  deck 

Bending  of  timber.  The  pro( 
bending  wood  to  any  requirec 
depen(â  on  the  property  of  h» 
its  pressure  increases  the  elî 
of  the  wood 

BenéUet,  in  heraldry,  the  sixth 
a  shield 

Bendy,  in  heraldry,  applied 
field  when  divided  into  pai 
gonally,  and  varying  in  met 
colour 

Bénéfice,  a  church  endowed  wit 
venue  for  the  performance  of 
service 

Benetier,  a  vesselto  containholy 
a  font,  or  piscina 

Ben-heyl,  in  Comish  mining,  rie 

Bentick-ahrouds,  formerly  use 
extending  from  the  futtock 
to  the  opposite  channels 

Benzine,  the  bi-carburet  of  hyt 
procured  by  heating  benzoi 
with  lime 

Bergmote,  a  court  held  on  a 
décide  controversies  amon 
ners 

Berne  machine,  for  rooting  uj 
the  invention  of  Peter  Somi 
Berne 

Berth,  the.  place  where  a  vess 
the  place  in  which  a  man  sh 

Béryl,  a  pellucid  gum,  of  a  bluis" 
colour,  found  in  the  East 
Peru,  &c.,  used  by  artists 

Betty,  in  mechanics,  an  instrm 
break  open  doors 

Bevel,  any  angle  except  one  of 
grées 

Bevel,  in  bricklaying,  is  for  d 
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BILLET  MOULDING. 


BIN 


the  soffit-line  on  the  face  of  the 
bricks 

Bevelt  in  joinery.  One  side  is  said  to  be 
bevelled  with  respect  to  another, 
when  the  angle  formedby  thèse  two 
sides  is  greater  or  less  thàn  a  right 
angle 

Bevel  geavj  in  mechanics,  dénotes  a 
species  of  wheel-work  where  the 
axis  or  shaft  of  the  leader  or  driver 
fonns  an  angle  with  the  axis  or  shaft 
fji  the  foUower  or  the  driven.  In 
practice  it  is  requisite  to  hâve  finite 
and  sensible  teeth  in  bevel  gear: 
thèse  are  made  similarly  to  those  of 
spur  gear,  except  that  in  the  latter 
they  are  parallel,  while  in  bevel  gear 
they  dindnish  in  length  and  thick- 
ness  in  approaching  the  apex  of  the 
cône  :  the  teeth  are  of  any  breadth, 
according  to  the  strength  required. 
Bevel  gearing  is  stronger,  works 
smoother,  and  has  superseded  the 
face-virheel  and  tmndle 

BeveRhtff,  in  ship-building,  the  wind- 
ing  of  a  timber,  &c.,  agreeably  to 
directions  given  from  the  mould-loft 

Bevel-wheelf  a  wheel  having  teeth 
formed  so  as  to  work  at  an  angle 
either  greater  or  less  than  half  a 
right  angle 

BibbSy  in  ship-building,  pièces  of  tim- 
ber bolted  to  the  hounds  of  a  mast, 
to  support  the  trestle-trees 

BibKotheca^  in  Greek,  the  place,  apart- 
ment  or  building  where  books  were 
kept 

Bicarbide  of  hydrogen,  This  gas  is 
known  by  the  names  of  light  car- 
buretted  hydrogen,  marsh-gas,  fire- 
damp,  and  gas  of  the  acétates.  It 
is  discharged  from  fissures  in  coal 
in  large  quantities,  and  frt)m  the 
'  bottoms  of  the  pools  in  which  there 
is  vegetable  matter 

Biee,  a  blue  colour  used  in  painting, 
prepared  from  the  lapis  Armenius 

Bice  or  Biae^  in  painting,  a  pale  blue 
colour,  procured  by  the  réduction 
of  smalt  to  a  fine  powder 

Bicelktmj  the  dwelling  of  a  tradesman, 
having  nnder  it  two  vaults,  for  the 
réception  of  merchandise 

BtehocOf  a  turret  or  watch-tower 
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Bier-balif  the  church  road  for  burials 

Bifirons,  in  sculpture,  double-fronted 
or  faced,  ususJly  applied  to  Janus 

Bigelf,  an  arch  or  chamber 

Bigg,  to  build 

BiggeTf  a  builder 

Bightf  the  double  part  of  a  rope  when 
it  is  folded,  in  contradistinction 
from  the  ends 

BilandeTf  a  small  vessel  with  two 
masts,  used  chiefiy  in  the  canals  of 
the  Low  Countries 

Bilboes,  large  bars  or  bolts  of  iron, 
with  shackles  sliding  on  them,  used 
for  criminals 

Bilection-mouldings,  those  surrounding 
the  panels,  and  projecting  before 
the  face  of  a  door,  gâte,  &c. 

Bilge^  that  part  of  the  floor  of  a  ship 
which  approaches  nearer  to  an  hori- 
zontal than  to  a  perpendicular  di- 
rection 

Bilge-pumpf  the  forcing-pump  worked 
by  a  marine  engine,  to  discharge 
the  bilge-water  from  the  vessel 

Biîge-pump  rod^  the  plunger-rod,  or 
rod  Connecting  the  piston  of  the 
bilge-pump  to  one  of  the  side-levers 

Bill,  the  point  at  the  extremity  of  the 
fluke  of  an  anchor 

Billet -moulding y  an  omament  used  in 
string-com'ses  and  the  archivolts  of 
Windows  and  doors 

Billion^  in  numbers,  the  sum  of  a  mil- 
lion of  millions 

Bills,  the  ends  of  compass  or  knee- 
timber 

Bimedial  line^  in  geometry,  the  sum 
of  two  medials.  \Mien  medial  Unes, 
equal  only  in  power  and  containing 
a  rational  rectangle,  are  compound- 
ed,  the  whole  will  be  irrational 
with  respect  to  either  of  the  two  : 
this  is  called  a  first  bimedial  Une  ; 
but  if  two  medial  Unes,  commen- 
surable  only  in  power,  and  con- 
taining a  medial  rectangle,  be  com- 
pounded,  the  whole  \^  be  irra- 
tional, and  is  then  caUed  a  second 
bimedial  Une 

Binary,  in  arithmetic,  double 
Bindevy  one  who  undertakes  to  keep 

a  mine  open 
Binding-Joists,  those  beams  m  «i  ^oot 
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which  support  transversely  the 
bridgings  above  and  the  ceiling- 
joists  below 

Bindingsj  the  iron  wrought  round  the 
dead-eyes 

Binnackf  a  box  near  the  hekn,  con- 
taining  the  compass 

BinoctUar  télescope,  one  to  which  both 
eyes  may  be  applied 

Bins,  for  wîne,  open  subdivisions  in  a 
cellar  for  the  réception  of  bottles 

Birch  woodf  a  forest  tree  common  to 
Europe  and  North  America;  an 
excellent  wood  for  turning,  being 
of  light  colour,  compact,  and  easily 
worked 

BirdSf  in  heraldry,  are  emblems  of 
expédition,  liberty,  &c. 

Bird's-eye  perspective  is  of  two  kinds, 
angular  and  parallel  :  it  is  used  in 
the  drawings  of  extensive  buildings 
having  spacious  courts  and  gardens, 
as  palaces,  collèges,  asylums,  &c. 
The  observer  is  supposed  to  be  on 
an  eminence,  and  looking  down  on 
the  building,  as  from  a  steeple  or 
mountain 

BircTs-mouth,  in  carpentry,  an  interior 
angle  or  notch  eut  in  the  end  of  a 
pièce  of  timber  for  its  réception  on 
the  edge  of  a  pôle  or  plate.  It  sig- 
nifies also  the  internai  angle  of  a 
polygon 

Bireme,  a  vessel  with  two  banks  or 
tiei-s  of  oars 

Birhomboidalf  having  a  surface  of 
twelve  rhombic  faces,  which,  being 
taken  six  and  six,  and  prolonged 
till  they  intercept  each  other,  would 
form  two  différent  rhombs 

Birthing,  the  working  a  top  side,  bulk- 
heads,  &c. 

Bisectiouj  in  geometry,  the  division  of 
any  quantity  into  two  equal  parts 

.  BishopSj  prelates  holding  baronies  of 
the  King  or  of  the  Pope,  and  exer- 
cising  ecclesiastical  jurisdiction  over 
a  certain  extent  of  territory,  called 
their  diocèse 

Bismuth.  This  métal  is  fbund  native, 
crystallized  in  cakes,  which  gene- 
rally  contain  smaU  quantities  of 
silver;  it  is  also  combined  with 
oxygen,  arsenic,  and  sulphur 
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Bispiûf  a  bishopric  or  episcopal  pa^ 
lace 

Bissextile^  or  leap-year,  a  year  oon* 
sisting  of  366  days,  happening  once 
every  four  years,  by  the  addition  of 
a  day  in  the  month  of  February,  to 
recover  the  six  hours  which  the 
Sun  spends  in  his  course  each  year, 
beyond  the  365  days  usuallyaÙow- 
ed  for  it 

Bistre,  a  brown  pigment,  extracted 
by  watery  solution  from  the  soot 
of  wood  fires,  when  it  retains  a 
strong  pyroligneous  scent.  It  is 
of  a  wax-like  texture,  and  of  a  ci- 
trine-brown  colour,  perfectly  dura- 
ble. It  has  been  much  used  as  a 
water  colour,  particularly  by  the 
old  masters,  in  tinting  drawings 
and  shading  sketches,  previously  to 
Indian  ink  coming  into  gênerai  use 
for  such  purposes.  In  oil,  it  dries 
vnth  the  greatest  difficulty 

BisturreSf  small  towers  placed  at  in- 
tervais in  the  walls  of  a  fortress, 
forming  a  barbican 

Bitf  an  instrument  for  boring  holes  In 
wood,  &c. 

Bitter  end,  that  part  of  the  cable 
which  is  abaft  the  bitts 

Bitter  Nut  wood,  a  native  of  America, 
is  a  large  timber  wood,  measuring 
30  inches  when  squared  ;  plain  and 
soft  in  the  grain,  like  walnut 

Bitts,  in  ship-building,  perpendicular 
pièces  of  timber  going  through  the 
deck,  placed  to  secure  any  thihig  to. 
The  cables  are  fastened  to  them,  if 
there  is  no  windlass.  There  are 
also  bitts  to  secure  the  windlass, 
and  each  side  of  the  heel  of  the 
bowsprit 

Bitumen,  a  name  for  a  number  of 
inflammable  minerai  substances, 
known  under  the  names  of  naph- 
tha,  minerai  tar,  minerai  pitch, 
sea-wax,  asphalte,  elastic  bitumen, 
or  minerai  caoutchouc,  jet,  minerai 
coal,  &c. 

Bituminous  cernent,  a  factitious  sub* 
stance,  used  for  pavements,  for 
roofs,  and  other  useful  purposes 

Bituminous  limestone,  a  limestone  of 
a  lameUar  structure 


BLA 


BLAST-PIPE. 


BLB 


Biaci,  the  last  and  the  lowest  in  the 
séries  or  scale  of  descending  co- 
lonrs;  the  opposite  extrême  £rom 
-white;  the  maximum  of  coloor. 
To  be  perfect,  it  must  be  neutral 
with  respect  to  colours  individually, 
and  absolutely  transparent,  or  desti- 
tute  of  reflective  power  in  regard 
to  light  ;  its  use  in  painting  being 
to  represent  shade  or  depth,  of 
which  it  is  the  élément  in  a  picture 
and  in  colours,  as  white  is  of  light 

Black'hand  ironstone,  discovered  by 
Mr.  David  Mushet,  in  1801,  while 
engaged  in  the  érection  of  the 
Caïderiron  Works.  Great  préjudice 
was  exerted  against  him  by  the 
iron-masters,  in  presuming  to  class 
the  wild  coals  of  the  country  with 
iron-stones  fit  and  proper  for  the 
blast  fumace;  yet  that  discovery 
has  eleyated  Scotland  to  a  consi- 
dérable rank  amongst  the  iron- 
making  nations  of  Europe,  and  pro-' 
duces  an  annual  average  income  of 
JS  16,500  to  Sir  W.  Alexander, 
Bart. 

Black  Botany  Bay  wood  is  the  hardest 
and  most  wasteful  of  ail  woods: 
some  of  the  finest,  howeyer,  if  well 
selected,  exceeds  ail  woods  for  ec- 
centric  tuming 

Black  cJialk  is  an  indurated  black 
clay,  of  the  texture  of  white  chalk: 
its  principal  use  is  for  cutting  into 
the  crayons  which  are  employed  in 
sketching  and  drawing 

Black  dye,  The  ingrédients  of  black 
dye  are  logwood,  Aleppo  galls,  ver- 
digris,  and  sulphate  of  iron,  or  green 
Titriol 

Black  irofif  malléable  iron,  in  contra- 
distinction  to  that  which  is  tinned, 
called  white  iron 

Black  Jack,  in  mining,  blende 

Black  leadj  plumbago,  or  graphite,  is 
a  native  carburet  of  iron,  or  oxide 
of  Carbon,  found  principally  at  Bor- 
rodale  in  Cumberland;  consumed  in 
large  quantities  in  the  formation  of 
crayons  and  black-lead  pendis  for 
writing,  sketching,  designing,  and 
drawing 

Black  ochrCf  a  Tariety  of  the  mine- 


rai  black,  combined  with  iron  and 
alluvial  clay 

Black  tm,  tin  ore  when  dressed, 
stamped,  and  washed,  ready  £or 
melting 

Black  wadd,  one  of  the  ores  of  man. 
ganese,  used  as  a  drying  ingrédient 
in  paints 

BladCf  in  joinery,  is  expressive  of  any 
part  of  a  tool  that  is  broad  and 
thin,  as  the  blade  of  an  axe,  of  an 
adze,  of  a  chisel,  of  a  square  :  the 
blade  of  a  saw  is  more  ârequently 
caUed  the  plate 

BladeSf  the  principal  rafters  or  breaks 
of  aroof 

Blanc  éCargenty  or  silver  white.  Thîs 
is  a  false  appellation  for  a  white 
lead,  called  also  French  white.  It 
is  first  produced  in  the  form  of 
drops,  is  exquisitely  white,  but  is 
of  less  body  than  flake  white,  and 
has  ail.  the  properties  of  the  best 
white  Ic&ds;  but,  being  liable  to 
the  sami^ehanges,  is  unfit  for  gène- 
rai  use  aâh^  water  colour,  though 
good  in  oil  oV  varnish 

Blast,  the  air  introduced  into  a  fin- 
nace 

Blasting  of  stone,  from  rocks  and 
beds  of  stone,  for  the  purpose  of 
quarrying  and  shaping  stones  to  be 
used  for  building  purposes.  The 
ordinary  implements  used  are  the 
jumper  or  cutting-tool,  the  ham- 
mer,  and  scraper.  For  the  process 
and  its  effect,  see  Sir  John  Bur- 
goyne's  Rudimentary  Volume  on 
Blasting,  &c. 

Blast-pipe,  the  waste  steam-pipe  of 
an  engine,  but  more  particularly 
applied  to  locomotive  engines:  in 
the  latter  it  leads  from  the  exhaust 
passages  of  the  cylinders  into  the 
chimney,  and  is  of  great  use  for 
forming  the  draught  through  the 
fire-tubes,  as  each  jet  of  steam 
emitted  créâtes  a  partial  vacuum  in 
the  chimney,  which  is  immediately 
filled  by  a  current  of  air  rushing 
through  the  fire-grate 

Blazonry,  in  heraliy,  deciphering  cf 
coats  of  arms 

Bleaching^wa.  art  div\ded\Tv\^\yraiXi!âEL«&^ 
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bleaching  of  vegetable  and  animal 
substances  requiring  différent  pro- 
cesses for  whitening  them 

Blende,  in  mining,  one  of  the  ores  of 
zinc,  composed  of  iron,  zinc,  sul- 
phur,  silex,  and  water:  on  being 
scratched,it  emits  aphosphoriclight 

Blending  and  melting,  in  colouring 
or  painting,  are  synonymous  terms. 
They  imply  the  method  of  laying 
différent  tints  on  buildings,  trees, 
&c.,  so  that  they  may  mingle  to- 
gether  while  wet,  and  render  it  hn- 
possible  to  discover  where  one 
colour  begins  and  another  ends. 
A  variety  of  tints  of  nearly  the 
same  tone,  employed  on  the  same 
object  and  on  the  same  part,  gives 
'  a  richness  and  mellowness  to  the 
effect  ;  while  the  outline,  insensibly 
melting  into  the  back-ground,  and 
artfully  disappearing,  binds  the  ob- 
jects  together,  and  préserves  them 
in  unison 

Bleostaning,  Mosaic  pavement 

Block,  a  lump  of  vrood  or  stone 

BlockSf  pièces  of  wood  in  v^hich  the 
sheaves  or  puUeys  run,  and  through 
which  the  ropes  pass 

Block  comices  and  entablatures  are 
freqnently  used  to  finish  plain  build- 
ings, where  none  of  the  regular  or- 
ders  hâve  been  employed.  Of  this 
kind  there  is  a  very  beantiful  one 
composed  by  Vignola,  much  used 
in  Italy,  and  employed  by  Sir  Chris- 
topher  Wren  to  finish  the  second 
design  of  St.  Paul's  cathedral 

Block-hotise,  a  building  erected  by  be- 
siegers  for  the  investment  of  a  cas- 
tle.  Block-houses  were  erected  in 
the  time  of  Henry  VIII.  on  the 
south  and  south-westem  coast  of 
England 

Blocking-course,  a  course  of  masonry 
or  brick-work,  laid  on  the  top  of  a 
comice  crowning  a  wall 

Bhckings,  small  pièces  of  wood,  fitted 
in,  or  glued,  or  fixed  to  the  interior 
angle  of  two  boards  or  other  pièces, 
in  order  to  give  strength  to  the 
joint 

Block-machinery,  the  machinery  for 
manufacturing  ships'  blocks,  invent- 
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ed  by  the  elder  Brunel,  and  ad- 
justed  by  the  late  Dr.  Gregory 

Block-tin,  tin  cast  into  blocks  or  in- 
gots 

Blood-red  heat,  the  degree  of  beat 
which  is  only  necessary  to  reduce 
the  protubérances  on  coarseironby 
the  hammer,  in  order  to  prépare  it 
for  the  file,  the  iron  being  previ- 
ously  brought  to  its  shape.  This 
beat  is  also  used  in  puncÛng  small 
pièces  of  iron 

Bloom,  a  mass  of  iron  after  having  un- 
dergone  the  first  hammering 

Blower,  in  mining,  a  smelter 

Blawing,  the  projection  of  air  into  a 
fumace,  in  a  strong  and  rapid  cur- 
rent,  for  the  purpose  of  increasing 
combustion 

Blow-off  cock,  the  stop-cock  in  the 
blow-off  pipe 

Blow-off  pipe,  the  pipe  fixed  to  the 
bottom  of  a  boiler,  for  discharging 
the  sédiment,  which  is  effected  by 
blowing  through  a  portion  of  the 
water  from  the  boiler 

BloW'pipe.  The  blow-pipe  is  a  most 
valuable  little  instrument  to  the 
mineralogist,  as  its  effects  are  strik- 
ing,  rapid,  well  characterized,  and 
pass  immediately  under  the  eye  of 
the  operator.  The  most  efficadous 
flame  is  prodUced  by  a  regular,  mo- 
derate  stream  of  air  ;  while  the  act 
of  blowing  with  more  force  only 
has  the  effect  of  fatiguing  the  mus- 
cles of  the  cheeks,  oppressing  the 
chest,  and  at  the  same  time  renders 
the  flame  unsteady. 

The  student  should  fill  bis  mouth 
with  air,  so  as  to  inflate  the  cheeks 
moderately,  and  continue  to  breathe 
without  letting  the  air  in  the  mouth 
escape  ;  the  blow-pipe  may  then  be 
introduced  between  the  lips,  and 
while  the  breathing  is  carried  on 
through  the  médium  of  the  nose, 
the  cheeks  will  expel  a  stream  of 
air  through  the  blow-pipe  ;  and  by 
replenishing  the  mouth  at  each  ex- 
piration, and  merely  discharging 
the  surplus  air  through  the  nosâils, 
a  facDity  will  be  acquired  of  keep- 
ing  up  a  constant  stream  of  air. 
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The  best  flame  for  the  purpose 
of  this  instrument  is  that  of  a  thick 
wax  candie,  such  as  are  made  for 
the  lamps  of .  carnages,  the  wick 
being  snuffed  to  such  a  length  as 
to  occasion  a  strong  combustion: 
it  should  be  deflected  a  little  to  one 
side,  and  the  current  of  air  directed 
along  its  surface  towards  the  point  : 
a  well-defined  cône  mil  be  pro- 
duced,  consisting  of  an  extemal 
yellow,  and  an  internai  blue  âame. 
At  the  point  of  the  former,  calcina- 
tion,  the  oxidation  of  metals,  roast- 
ing  of  ores  to  expel  the  sulphur 
and  other  volatile  ingrédients,  may 
be  accompUshed;  and  by  the  ex- 
trême point  of  the  latter  (which 
affbrds  the  most  intense  beat)  fu- 
sion, the  deoxidation  of  metïds,  and 
ail  those  opérations  which  require 
the  highest  température,   will  be 
cfiected.    The  pièce  of  minerai  to 
be  examined  must  necessarily  be 
supported  on  some  substance  ;  and 
for  the  earths,  or  any  subject  not 
being  metallic,    or  requiring  the 
opération  of  a  flux,  a  spoon  or  pair 
of  forceps  made  of  platina  will  be 
found  useful;  but,  as  the  metals 
and  most  of  the  fluxes  act  on  pla- 
tina, the  most  serviceable  support, 
for  gênerai  purposes,  will  be  a  pièce 
of  Sound,  weU-bumt  charcoal,  with 
the  bark  scraped  off,  as  free  as  pos- 
sible from   knots  or  cracks:  the 
pièce  of  minerai  to  be  examined 
should  not  in  gênerai  be  largcr  than 
a  pepper-com,  which    should   be 
placed  in  a  hollow  made  in  the 
charcoal;  and  the  first  impression 
of  the  beat  should  be  very  gentle, 
as  the  sudden  application  of  a  high 
température  is  extremely  liable  to 
destroy  those  effects  which  it  is 
most  material  to  observe.     Many 
substances  decrepitate  immediatcly 
they  become  bot;  andwhen  that  is 
found  to  be  the  case,  they  should 
be  heated  red,  under  circum stances 
which  will  prevent  their  escape: 
this    may  be    effected,  with  the 
earthy  minerais,  by  wrapping  thera 

in  a  pièce  of  platina  foil,  and,  with 
___  _ 


the  metallic  ores,  by  confining  them 
between  two  pièces  of  charcoal, 
driving  the  point  of  the  flame 
through  a  small  groove  towards  the 
place  where  the  minerai  is  fixed,  by 
which  means  a  sort  of  reverberating 
fumace  may  be  formed.  The  prin- 
cipal phenomena  to  be  noticed  are, 
phosphorescence,  ebullition,'  intu- 
mescence, the  exhalation  of  vapours 
having  the  odour  either  of  sulphur 
or  garUc  (the  latter  arising  from 
the  présence  of  arsenic),  décrépit a- 
tion,  fusibility;  and,  amongst  the 
fusible  minerais,  whether  the  pro- 
duce is  a  transparent  glass,  an 
opaque  enamel,  or  a  bead  of  métal. 
Having  first  made  some  observa- 
tions on  a  particle  of  the  minerai 
alone,  either  the  residue  or  a  fresh 
pièce  should  be  examined  with  the 
addition  of  a  flux,  more  particularly 
in  the  case  of  the  ores,  as  the  na- 
ture of  the  métal  may  be  generally 
decided  by  the  colour  with  which 
it  tinges  the  substance  used.  The 
most  eligible  flux  is  glass  of  borax: 
a  pièce  about  half  the  size  of  a  pea 
being  placed  on  the  charcoal,  is  to 
be  heated  till  it  melts  ;  the  particle 
of  ore  being  then  taken  in  a  pair  of 
forceps,  is  to  be  pressed  down  in  it, 
and  the  beat  applied;  or,  should 
the  minerai  not  be  inclined  to  de- 
crepitate, it  may  be  laid  on  the 
charcoal,  and  two  or  three  pièces 
of  glass  of  borax,  about  the  size  of 
a  pin's  head,  placed  over  it  ;  and  on 
using  the  blow-pipe,  the  whole  will 
form  itself  into  a  globular  bead. 

BhW'Valve,  the  '  snifting  valve  *  of  a 
condensing  engine 

Blue^  one  of  the  seven  primitive  co- 
lours  of  the  rays  of  light,  into  wliich 
they  are  divided  when  refracted 
through  a  glass  prism 

Blue-black  is  a  well-bumt  and  lavi- 
gated  charcoal,  of  a  cool,  neutral 
colour,  and  not  differing  from  the 
common  Frankfort  black.  Blue- 
black  was  formerly  much  employed 
in  painting,  &c. 

Blue  carminé  is  a  blue  oxide  of  rao- 
lybdena,  of  wh\c\i  \\U\e  Ss  \5.\v«>ntl\ 
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as  a  substance  or  as  a  pigment. 
It  is  said  to  be  of  a  beautiful  blue 
colour,  and  durable  in  a  strong 
light,  but  is  subject  to  be  changed 
in  hue  by  other  substances,  and 
blackened  by  foui  air:  vre  may 
conjecture,  therefore,  that  it  is  not 
of  much  value  in  painting 

Bîue  dyesy  indigo,  Prussian  blue,  log- 
wood,  bilberry,  &c. 

BlueinÇf  the  process  of  heating  iron, 
and  some  other  metals,  until  they 
assume  a  blue  colour 

Bîtie  John,  fluor  spar,  caUed  so  by 
Derbyshire  miners 

Blue  ochre  is  a  minerai  colotir  of  rare 
occurrence,  found  with  iron  pyrites 
in  Comwall,  and  also  in  North 
America,  and  is  a  subphosphate  of 
iron.  What  Indian  red  is  to  the 
colour  red,  and  the  Oxford  ochre 
to  yellow,  this  is  to  other  blue  co- 
lours.  They  class  in  likeness  of 
character:  hence  it  is  admirable 
ratherfor  the  modesty  and  solidity, 
than  for  the  brilliancy  of  its  colour 

Blue  pigments,  found  in  common,  are 
Prussian  blue,  mountain  blue,  Bre- 
men  blue,  iron  blue,  cobalt  blue, 
smalt,  charcoal  blue,  ultramarine, 
indigo,  litmus,  and  blue  cake 

Blue  tint,  in  colouring,  is  made  of 
nltramarine  and  white,  mixed  to  a 
lightish  azuré.  It  is  a  pleasant 
working  colour,  and  with  it  should 
be  blended  the  gradations  in  a  pic- 
ture.  It  follows  the  yellows,  and 
with  them  it  makes  the  greens; 
and  with  the  red  it  produces  the 
purples.  No  colour  is  so  proper 
for  blending  down  or  softening  the 
lights  into  keeping.  In  pictures  of 
less  value,  Antwerp  blue  may  be 
substituted  for  ultramarine 

Blue  verditer  is  a  blue  oxide  of  cop- 
per,  or  precipitate  of  the  nitrate  of 
copper  by  lime,  and  is  of  a  beauti- 
ful light-blue  colour.  It  is  little 
affected  by  light  ;  but  time,  damp, 
and  impure  air  turn  it  green,  and 
ultimately  blacken  it,  —  changes 
which  ensue  even  more  rapidly  in 
oil  than  in  water  :  it  is,  therefore, 
bv  no  means  an  eligible  pigment  in 


oil,  and  is  principally  co(nfined  to 
distemper,  paihting,  and  the  uses 
of  the  paper-stainer,  though  it  has 
been  found  to  stand  weU,  many 
years,  in  water-colour  drawings  and 
in  crayon  pamtings,  when  preserved 
dry. 

Blue  vitriol,  sulphate  of  copper 

Bhif  :  a  bluff-bowed  or  bluff-headed 
vessel  is  one  which  is  full  and 
square  forward 

Bhmk,  heavy  cotton  cloth  :  the  tenu 
used  in  Scotland 

Board,  a  substance  of  wood  contained 
between  two  parallel  planes;  as 
when  the  baulk  is  divided  into  se- 
veral  pièces  by  the  pit-saw,  the 
pièces  are  called  boards 

Board,  in  nautical  language,  the  line 
over  which  a  ship  runs  between 
tack  and  tack.  To  board  is  to  en- 
ter a  ship 

Boarding -floora  are  those  covered 
with  boards  :  the  opération  of 
boarding  floors  should  commence 
as  soon  as  the  Windows  are  in,  and 
the  plaster  dry 

Boarding-joists,  joists  in  naked  floor- 
ing,  to  which  the  boards  are  fixed 

Boarding-pike,  a  pike  used  by  sailors 
in  boarding  an  enemy's  vessel 

Boasting,  in  masonry,  the  paring  of  a 
stone  with  a  broad  chisel  and  mal- 
let 

Boasting,  in  sculpture  or  carvîng,  is 
the  rough  cutting  of  a  stone  to  form 
the  outline  of  a  statue  or  omament 

Boats,  small  open  vessels,  impelled  on 
the  water  by  rowing  or  sailing, 
having  différent  uses,  dimensions, 
&c.,  either  for  river  or  sea  service 

Boat-hook,  an  iron  hook  with  a  sharp 
point,  fixed  on  a  pôle,  at  the  extre- 
mity 

Boatswain,  a  warrant  officer  in  the 
navy,  who  has  the  charge  of  the 
rigging,  and  calls  the  crew  to  duty 

Bob,  the  miner's  engine-beam 

Bob,  of  a  pendulum,  is  the  metallic 
weight  which  is  attached  to  the 
lower  extremity  of  a  pendulum  rod 

Bobstag-holes,  those  in  the  fore-part 
of  the  knee  of  the  head,  for  the  se- 
curity  of  the  bobstay 
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Bob-staySf  used  to  confine  the  bow- 
sprit  down  to  the  stem  or  the  cut- 
water 

Bocaiorium,  andently  a  slaughter- 
house 

Bodium,  a  crypt,  or  subteiraneous 
chapel 

Bodyt  in  physics  or  natural  phflosophy, 
any  solid  or  extended  pidpable  sub- 
stance 

Bodyy  or  solid,  in  geometry,  has  three 
dhnensions;  length,  breadth,  and 
thickness.  Bodies  are  either  hard, 
soft,  or  elastic 

Botfyplatif  in  naval  architectural  draw- 
ing,  sectional  parts  showing  fore  and 
after  parts  of  a  yesscl 

BoeriOf  andently  a  manor-honse  or 
large  country  dwelling 

Boçt  soft,  marshy,  and  spongy  matter, 
or  quagmire.  Railroads  hâve  been 
made  across  bogs  in  T.iancashire  and 
in  America  by  draining,  &c.,  and  in 
the  latter  by  piling  as  well  as  drain- 
ing 

Bog-iron  orcy  an  iron  ore  discoverable 
in  boggy  land 

Boiler,  a  wrought  iron  vessel  contain- 
ing  water,  to  which  beat  is  applied 
for  the  génération  of  steam.  Boilers 
ère  made  of  varions  forms,  according 
to  the  nature  of  their  appUcation, 
and  are  constructed  so  as  to  obtain 
the  largest  heating  surface  ynith  the 
least  cubical  content 

Boilers.  A  boiler  for  20-horse  power  is 
usually  15  fcet  long  and  6  feet  wide; 
therefore  90  feet  of  surface,  or4^feet 
to  1  horse  power;  a  boiler  for  a 
14-horse  power  60  feet  of  surface, 
or  4*3  feet  to  1  horse  power  ;  but 
cmgineers  allow  5  feet  of  surface  to 
1  horse  power,  and  Mr.  Hicks,  of 
Bolton,  proportions  bis  boilers  at 
the  rate  of  5i  square  feet  of  hori- 
Eontal  surface  of  water  to  each  horse 
power  :  Mr.  Watt  allows  25  cubic 
feet  of  space  to  each  horse  power 

Boilers.  Iron  cément  is  far  préférable 
to  any  other  material  for  making 
iron  joints  :  it  has  the  excellent 
property,  that  it  becomes  more 
Sound  and  tight  the  longer  it  stands, 
BO  that  cemented  joints  which  at 
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first  may  be  a  little  leaky,  soon  be- 
come  p«fectly  tight.  The  follow- 
ing  is  the  best  mode  of  preparing 
this  iron  cément  :  take  16  parts  of 
iron  filings,  free  from  rust  ;  3  parts 
powdered  sal-ammoniac  [muriate 
ofammonia];  and2partsof  flower 
of  sulphur  :  mix  ail  together  inti- 
mately,  and  préserve  the  compound 
in  a  stoppered  vessel,  kept  in  a  dry 
place,  until  it  is  wanted  for  use. 
Then  take  1  part  of  the  mixture, 
add  it  to  12  parts  of  clean  iron 
filings,  and  mix  this  new  compound 
with  80  much  water  as  will  bring  it 
to  the  oonsistence  of  a  peste,  hav- 
ing  previoosly  added  to  the  water 
a  few  drops  of  sulphuric  acid.  In^ 
stead  of  filings  of  hammered  iron, 
filings,  tumings,  or  borings  of  cast 
iron  may  be  used  ;  but  it  must  be 
remarked,  that  a  cément  made  en- 
tirety  of  cast  iron  is  not  so  tena- 
cious  and  firm  as  if  of  wrought 
iron;  it  sooner  crumbles  and  breaks 
away.  It  is  better  to  add  a  certain 
quantity,  at  least  one-third,  of  the 
latter  to  the  former. 

There  is  but  little  ground  to  fear 
for  the  soundness  of  a  well-riveted 
iron  boiler;  for  in  time  the  action 
of  rust  and  deposit  will  stop  almost 
any  crevices.  In  order,  however,  to 
take  ail  précaution,  it  is  to  be  re- 
commended  that  some  clammy 
substance,  such  as  horse-dung,bran, 
coarse  meal,  or  potatoes,  should  be 
boiled  in  the  vessel  before  it  is  used. 
A  very  small  quantity  also  of  the 
same  kind  of  substance  may  be  put 
into  the  boiler  whenfirst  set  to  work  : 
this  will  find  its  way  into  the  cre- 
vices by  the  pressure  within,  and, 
gradually  hardening,  will  soon  ren- 
der  the  vessel  perfectly  sound. 
Boilers.  Copper  is  more  tough  and 
less  liable  to  crack  than  iron,  and 
is  a  most  excellent  material  for 
high-pressure  boilers  :  it  has,  how- 
ever, a  less  cohesive  power;  and 
thef  efore  a  greater  thickness  of  mé- 
tal is  necessary  to  produce  an  equal 
strength  :  but  since  copper  boilers 
never  fly  in  pièces  \tv  ca&e  ç\^  çrji^Vei-  'y 
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sion,  it  is  not  necessary  to  be  too 
scrupulous  in  regard  to  this  point. 
Even  when  the  métal  is  thin,  espe- 
cially  if  the  diameter  is  not  great, 
the  use  of  copper  removes  ail  dan- 
ger of  destructive  explosion,  since 
at  most  only  a  simple  tearing  asun- 
der  of  the  métal  will  ensue 

Boiling,  or  ebullition,  the  agitation  of 
âuids,  arising  from  the  action  of 
fire,  &c. 

BolCy  an  argillaceous  minerai,  having 
a  conchoidal  fracture,  an  internai 
lustre,  and  a  shining  streak 

Bollards,  large  posts  set  in  the  ground 
at  each  side  of  the  docks,  to  lash 
and  secure  hawsers  for  docking  and 
undocking  ships 

Bollard  timbers,  in  a  ship,  two  timbers 
within  the  stem,  one  on  each  side 
of  the  bowsprit,  to  secure  its 
end 

Boïognes  School^  in  painting,  a  Lom- 
bard school,  founded  by  Caracci 

Bolognian  stone  is  derived  from  sul- 
phate  of  baryta  by  calcination  and 
sure  to  the  rays  of  the  sun 

Boîster,  a  pièce  of  timber  placed  upon 
the  upper  or  lower  cheek,  worked 
up  about  half  the  depth  of  the 
hawse-holes,  and  eut  away  for  the 
easement  of  the  cable,  and  to  pre- 
vent  its  rubbing  the  cheek;  hke- 
wise  the  solid  pièce  of  timber  that 
is  bolted  to  the  ship's  side,  on  which 
the  stantients  for  the  linings  of  the 
anchors  are  placed;  or  any  other 
small  pièce  fixed  under  the  gunwale, 
to  prevent  the  main  sheet  from  being 
rubbed,  &c. 

Bolster,  a  tool  used  for  punching  holes 
and  for  making  bolts 

Bolster  of  a  capital;  the  flank  of  the 
lonic  capital 

Boit,  a  cyhndrical  pin  of  iron  or  other 
métal,  used  for  varions  purposes  of 
fastening,  planking,  &c. 

Boit  auger,  an  auger  of  a  larger  size, 
used  by  ship-builders 

Boit  rope,  the  rope  to  which  the  edges 
of  sails  are  sewed,  to  stredgthen 
them 

Bolt-screwing  machine,  a  machine  for 
screwing  bolts,  by  fixing  the  bolt- 


head  to  a  revolving  chuck,  and 
causing  the  end  ^nhich  it  is  required 
to  screw  to  enter  a  set  of  dies,  vfrhich 
advance  as  the  boit  revolves 

BoltSj  long  cylindrical  bars  of  iron  or 
copper,  used  to  secure  or  unité  the 
différent  parts  of  a  vessel 

Bolts,  the  principal  iron-work  for  fast- 
ening and  securing  the  ship 

Bolts,  large  iron  pins 

Bomb'Vessel,  a  strong-built  vessel  car- 
rying  heavy  métal  for  bombardment 

Bond,  in  masonry,  is  that  connection 
of  lapping  the  stones  upon  one  ano- 
ther  in  the  carrying  up  of  the  work 
so  as  to  form  an  inséparable  mass 
of  building 

Bond,  in  bricklaying  and  masonry,  is 
the  arrangement  or  placing  of  bricks, 
&c.,  so  as  to  form  a  secure  mass 
of  building 

Bonders,  Bond  stones,  Bmdmg  stones, 
stones  which  reach  a  considérable 
distance  into,  or  entirely  throngh, 
a  wall,  for  the  purpose  of  bindhig 
it  together 

Bond  stones,  are  placed  in  the  thick- 
ness  of  a  wall,  at  right  angles  to  its 
face,  to  bind  securely  together 

Bond  timber,  pièces  of  timber  used  to 
bind  in  brick-work  especially.  The 
naked  flooring  being  laid,  in  carry- 
ing up  the  second  story  bond  tim- 
bers must  be  introduced  opposite 
to  ail  horizontal  mouldings,  as  bases 
and  surfaces.  It  is  also  customary 
to  put  a  row  of  bond  timber  in 
the  middle  of  the  story,  of  greater 
strength  than  those  for  the  bases 
and  surfaces 

Bone-brown  and  Ivory-brown,  pro- 
duced  by  torrefying  or  roasting 
bone  and  ivory,  till,  by  partial 
charring,  they  become  of  a  brown 
colour  throughout 

Boning,  in  carpentry  and  masonry,  the 
art  of  making  a  plane  surface  by 
the  guidance  of  the  eye:  joiners 
try  up  their  work  by  boning  with 
two  straight-edges,  which  détermine 
whether  it  be  in  or  ont  of  winding, 
that  is  to  say,  whether  the  surface 
be  twisted  or  a  plane 

Bonnet,  in  navigation,  an  additional 


ô6 


BON 


BORING-MACHINE. 


BOT 


pièce  of  canvas  attached  to  the  foot 
of  a  jib,  or  a  schooner's  foresail, 
by  ladngs,  tàken  off  in  bad  weather 

Bonnets,  the  cast-iron  plates  which 
cover  the  openings  in  the  valve- 
diambers  of  a  pump  :  the  openings 
are  made  so  that  ready  access  can 
be  had  when  the  yalves  need  re- 
pairing 

Boom,  in  ship-building,  a  long  pôle 
run  out  from  différent  places  in  the 
ship,  to  extend  the  bottoms  of  par- 
ticnlar  sails,  as  jib-boom,  âying- 
boom,  studding-sails-boom,  &c. 

Boomkin,  in  ship-bnilding,  a  beam  of 
timber  projecting  from  each  bow 
of  a  sbip,  to  extend  the  due  or 
lower  corner  of  the  foresail  to  wind- 
waid 

Boothy  a  stall  or  standing  in  a  fair  or 
market 

Boot'topping,  scraping  off  the  grease, 
or  other  matter,  which  may  be  on 
a  yessers  bottom,  and  daubing  it 
over  with  tallow 

Borax j  in  chemistry,  a  sait  in  appear- 
ance  like  crystals  of  dum  ;  an  ar- 
tificial  sait  used  for  soldering  metals 

BorceTf  an  instrument  of  iron,  steel- 
'      pointed,  to  bore  holes  in  large  rocks , 
in  order  to  blow  them  up  with  gun- 
powder 

Bordj  anciently  a  cottage 

Bore^  in  hydrography,  a  sudden  and 
abrupt  inâux  of  the  tide  into  a 
river  or  narrow  strait 

BoreaSi  the  north  wind 

Borer,  a  boring  instrument,  with  a 
pièce  of  steel  at  the  end,  called  a 
boring-bolt 

BorinÇf  the  art  of  perforating  or  mak- 
ing  a  hole  through  any  solid  body; 
as  boring  the  earth  for  water;  bor- 
ing water-pipes,  either  wood,  iron, 
zinc,  or  lead  ;  boring  cannon,  &c. 

Boring.  Modern  steam  engines  dépend 
on  the  improved  method  of  boring 
their  cyUnders.  The  cylinder  to  be 
bored  is  flrmly  fixed  with  its  axis 
parallel  to  the  direction  in  which  the 
borer  is  to  move  :  the  cutting  ap- 
paratus  moves  along  a  bar  of  iron  ac- 
curately  tumed  tq  a  cylindrical  form 
!  Boring-bar,  a  bar  of  a  small  horizontal 


boring  machine  :  it  is  used  for  bor- 
ing the  brasses  of  plummer-blocks, 
by  means  of  a  cutter  fixed  in  it 

Boring-coUar^  in  tuming,  a  machine 
having  a  plate  with  conical  holes  of 
différent  diameters:  the  plate  is 
moveable  upon  a  centre,  which  is 

-  equidistant  from  the  centres  or 
axes  of  the  conical  holes  ;  the  axes 
are  placed  in  the  circumference  of 
a  circle.  The  use  of  the  boring- 
collar  is  to  support  the  end  of  a 
long  body  that  is  to  be  turned  hol- 
low,  and  which  would  otherwise  be 
too  long  to  be  supported  by  a  chuck 

Boring  lathe^  a  lathe  used  for  boring 
wheels  or  short  cyhnders.  The 
wheel  or  cylinder  is  fixed  on  a  large 
chuck,  screwed  to  the  mandril  of  a 
lathe 

Boring  machine^  a  machine  for  tum- 
ing the  inside  of  a  cylinder 

Boron,  in  chemistry,  is  an  olive-green 
powder,  which,  heated  out  of  the 
air,  becomes  barder,  and  darker  in 
colour:  it  burns  brilliantly  when 
heated  in  air  or  oxygen,  forming 
boracic  acid 

Bo88y  a  sculptured  keystone  or  carved 
pièce  of  wood,  or  moulded  plaster, 
placed  at  intervais  of  ribs  or  groins 
in  vaulted  and  fiât  roofs  of  Gothic 
structures 

B088,  a  short  trough  for  holding  mor- 
tar  when  tiling  a  roof  :  it  is  hung 
to  the  laths 

Bossage,  projecting  stones  laid  rough 
in  building,  to  be  afterwards  eut 
into  mouldings  or  omaments 

Botany  Bay  oak,  resembUng  in  colour 
full  red  mahogany,  is  used  as  veneer 
forthe  backs  of  brushes,turnery,  &c. 

Botile-glass,  a  composition  of  saud 
and  lime,  clay,  and  alkaline  asbes  of 
any  kind 

Bottom  -  captaiUf  a  superintendent 
over  the  miners  in  the  bottoms 

Bottom  heatj  artificiaî  température, 
produced  in  hot-houses 

Bottom4ift,  in  mining,  the  deepest  or 
bottom  tier  of  pumps 

Bottom-raily  in  joinery,  the  lowest 
rail  of  a  door 

Bottoms f  in  mining,  tVie  deçi\>ÇiS»^^wV  ^^  \ 
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irg  jiarfs  of  A  mine,  «Tougiit  either 
by  aloping,   drii-ing,    or  otberwise 
bieaking  tbe  Iode 
Botlom»  infork.    In  ComwsJl,  when 
■11  tbe  bottoms  are  Hnwatered,  tbey 
■ay,    'tbe  bottoma   are  in  fort;' 
and  to  dmw  out  tlie  wsUr  froni 
fliem,  or  any  dippa,  or  any  otber 
particnlar  part  of  a  mine,  'a  snid  lo 
be  'iorking  Ihewaier;'  aud  wbîQ 
aciomplisbed,  aucb  dipp»,  &c,  is 
'  in  fbrk.'     LikewiBe  wben  an  en- 
gins bas  drawn  out  ail  tbe  water, 
tbey  SBy,  '  the  engine  is  in  fort  ' 

ja  tenuinated  at  esch  end  in  tbiee 
bnds,  or  knnts,  or  buttons 

Boudoir,  a  small  retiring-roam 

Bauget,  in  heraldry,  tbe  représenta- 
tion of  a  vessel  for  canying  water 

BevJâ«rs.  fragments  of  rocka  trans- 
ported  by  water,  and  foiuid  on  the 
aea-Bhore 

Btmidfr  aialU,  walla  buîlt  of  tbe  ahove 

Boultbie,  in  archil«ctnre,  a  conveï 
moulding   nhoae   peiipber;   is   a 
qnarter  ot  a  clrcle,  nest  below  the 
pbntbintbeDoricandTuscanorders 

Botmdiii  in  iiiining,  eigniËes  tbe  rigbt 
tu  tin  ore  orer  a  civen  district 

BourK,  a  pubUc  édifice  for  tbe  as- 
semblage of  merchanls  to  coiiault 

tant  is  ao  arch,  or  bnttress,  ïerving 
ta  sustain  a  vault.  and  which  is  it- 
aelf  sustained  by  some  strong  wall 
or  massive  pile 
Bona.  aneientlj  s  nine-cellar 
Boveu  omI,  woiMi-coal  fbund  at  Bovcy, 
in  Devonabire 

Boto,  anciently  an  arch  or  gatemay 
Bow  campass,  for  ûrawing  arches  of 
Tery  large  aislesj  it  consista  of  a 
beam  of  wood  or  brass  with  Ihree 
long  screns  tbat  bend  a  latb  of 
wood  or  ateel  1«  any  arch.    Tbe 
tcnii  also  dénotes  sniall  compassés 

small  to  be  aceurately  drawn  by 

tbe  common  compassés 
Bowfr.  anciently   a   aniali   enricbed 

cbainberforladies;  a  priïate  rooni, 

or  pariour,  in  ancieni  CBJitles  and 

maiisions 
Bouvr.  a  working  snebor,  tbe  cable  of 

wbioii  is  bent  and  ïcered  througb 

tbe  bawse-bole 
floww,  in  navigation,  two   anchors 

thm  named  from  theb-  being  car- 

ried  at  tbe  bow 
Boumr  cailes,  for  sbîps. 

Table  sboniDg  tbe  dilTerent  kinds 

of  beat  bower  cables  at  présent  em- 

ployed  in  tbe  British  navy,  with  Ibe 

corresponding  iron  cables,  and  the 

pronf-strain  ftir  each  : 
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Bnt  bowM  h(inpen 

ui-ber 

Brenking 
.Itain  bj 
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wâght,  ; 

Finit- ™tc,lH 
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Sucih,    3S  do 
Sbip,  sloop 

Uitln,  sicall 
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m 
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Fram  the  preoeding  Table  the  im- 
mense  advantage  of  iron  cables  will 
be  distinctly  seen,  and  particularly 
when  it  is  considered  that  a  hempen 
cable,  on  a  rocky  bottom,  is  de- 
stroyed  in  a  few  months,  while  the 
other  vfïH  sustain  no  perceptible 
injury. 

BoweriCf  in  the  East  Indies,  a  well 
descended  by  steps 

Bow-grace,  a  frame  of  old  rope,  or 
junk,  placcd  round  the  bows  and 
aides  of  a  vessel,  to  prevent  the  ice 
from  injuring  her 

Bow-Snef  in  navigation,  a  rope  leading 
forward  from  the  leach  of  a  square 
sailfto  keep  the  leach  well  out,  when 
sailing  close-hauled 

Bowls  of  silver  were  used  as  drinking- 
glasses  are  now,  before  the  intro- 
duction of  glass  for  such  purposes  ; 
they  were  of  small  sizes,  in  '  nests' 
iitting  one  within  another.  Of  the 
larger  sized  bowl,  the  most  distin- 
guished  are  the  mazer  and  the 
wassaiL  Mazer  is  a  term  applied 
to  large  goblets,  of  every  kind  of 
material;  but  the  best  authors 
agrée  that  its  dérivation  is  from 
maeseTf  which,  in  Dutch,  means 
maple  ;  and  therefore  that  a  mazer 
bowl  is  one  formed  of  maple  wood 

Bowsawj  a  saw  used  for  cutting  the 
thin  edges  of  wood  into  curves 

BowsCf  to  pull  upon  a  tackle 

Bowspritf  in  ship-building,  a  large 
boom  or  mast  which  projects  for- 
ward over  the  stem  to  carry  sail 

Bowtelf  the  shaft  of  a  clustered  pillar, 
or  a  shaft  attached  to  the  jambs  of 
a  door  or  window 

BoXf  for  mitring,  a  trough  for  cutting 
mitres  :  it  has  three  sides,  and  is 
open  at  the  ends,  with  cuts  in  the 
vertical  sides  at  angles  of  45°  with 
them 

Box-drairif  an  underground  drain  built 
of  brick  and  stone,  and  of  a  rectan- 
gular  section 

Bojc  of  a  rib-saw,  two  thin  iron  plates 
fixed  to  a  handle,  in  one  of  which 
plates  an  opening  is  made  for  the 
réception  of  a  wedge,  by  which  it 
is  fixed  to  the  saw 


BoX'hmd,  to  veer  a  ship  in  a  manner 
when  it  is  impossible  to  tack 

Boœ  the  eompoMf  to  repeat  thirty- 
two  points  of  the  compass  in  order 

Boxmg-off^  throwing  the  head  sails 
a-back,  to  force  the  ship's  head  ra- 
pidly  off  the  wind 

Boxings  of  a  window,  the  cases  oppo- 
site each  other  on  each  side  of  a 
window,  into  which  the  shutters 
are  folded 

Boœ  wood  is  of  a  yellow  colour,  in- 
clining  to  orange  ;  is  a  sound  and 
useful  wood,  measuring  fix)m  2  to 
6  feet  long,  and  2^  to  12  inches  in 
diameter  :  it  is  much  used  by  wood 
engravers;  for  clarionets,  flûtes;  for 
carpenters'  rules,  drawing-scales, 
&c.  Much  of  it  comes  from  Box 
Hill,  in  Surrey,  and  from  several 
districts  in  Gloucestershire,  also 
from  other  parts  of  Europe 

Bozigay  anciently  a  house  or  dwelling 

Brac€i  &  pièce  of  slanting  timber,  used 
in  truss  partitions,  or  m  framed 
roofs,  in  order  to  form  a  triangle, 
and  thereby  rendering  the  frame 
immoveable  :  when  a  brace  is  used 
by  way  of  support  to  a  rafter,  it  is 
called  a  strut  :  braces  in  partitions 
and  span  roofs  are  always,  or  should 
be,  disposed  in  pairs,  and  placed  in 
opposite  directions 

Bracct  an  instrument  into  which  a 
vemier  is  fixed  ;  also  part  of  the 
press-drill 

Braccy  a  rope  by  which  a  yard  is  tumed 
about 

Braces,  that  security  for  the  rudder 
which  is  fixed  to  the  stem-post  and 
to  the  bottom  of  a  ship 

Bracket  plummer-blocky  a  support  for 
a  shaft  to  revolve  in,  formed  so  that 
it  can  be  fixed  vertically  to  the 
frame  of  a  machine,  or  to  a  wall 

BracketSf  omaments  :  the  hair  bracket 
in  ship-building  is  the  boundary 
of  the  aft-part  of  the  figure  of  the 
head,  the  lower  part  of  which  ends 
with  the  fore-part  of  the  upper 
cheek.  The  console  bracket  is  a 
light  pièce  of  omament  at  the  fore- 
part  of  the  quarter-gallery,  some- 
times  called  a  canting-hose 
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BracketSf  the  cheeks  of  the  carriage 
of  a  mortar;  a  cramping-iron  to 
stay  timber-work  ;  also  stays  set 
under  a  shelf,  to  support  it 

Bracket-stairs.  "  The  same  method 
must  be  observed,  with  regard  to 
taking  the  dimensions  and  laying 
down  the  plan  and  section,  as  in 
dogling-stairs.  In  ail  stairs  what- 
ever,  after  having  ascertained  the 
number  of  steps,  take  a  rod  the 
height  of  the  story,  from  the  surface 
of  the  lower  floor  to  the  surface  of 
the  upper  floor  ;  divide  the  rod  into 
as  many  equal  parts  as  there  are  to 
be  rlsers  ;  then,  if  you  hâve  a  level 
surface  to  work  upon  below  the 
stairs,  try  each  one  of  the  risers  as 
you  go  on  :  this  will  prevent  any 
defect." 

Brad,  a  small  nail  with  a  projecting 
head  on  one  edge 

Brad-awU  the  smallest  boring  tool 
usedbya  carpenter;  its  handle  is  the 
frustrum  of  a  cône  tapering  down- 
wards  ;  the  steel  part  is  also  coni- 
cal,  but  tapering  upwards,  and  the 
cutting  edge  is  the  meeting  of  two 
basils,  ground  equally  from  each 
side 

BrailSf  in  navigation,  ropes  by  which 
the  foot  or  lower  corners  of  fore 
and  aft  sails  are  hauled  up 

BrakCfthe  apparatus  used  for  retarding 
the  motion  of  a  wheel  by  friction 
upon  its  periphery 

Brake,  the  handle  of  a  shîp's  pump 

Brake,  a  machine  used  in  dressing  flax 

Brake-wheely  the  wheel  acted  upon  by 
a  brake 

BramaKs  hydroatatic  press  consists  in 
the  appUcationof  waterto  engines, 
so  as  to  cause  them  to  act  with  im- 
mense force;  in  others,to  communi- 
cate  the  motion  and  powers  of  one 
paît  of  a  machine  to  some  other 
part  of  the  same  machine 

This  press  was  constructed  in 
Woolwich  dockyard  for  testing 
iron  cables,  and  the  strain  is  pro- 
duced  by  hydrostatic  pressure  :  its 
amount  is  estimated  by  a  System 
of  levers  balanced  on  knife  edges, 
which  act  quite  independently  of 


the  strain  upon  the  machine, 
and  exhibit  sensibly  a  change  of 
pressure  of  ^th  of  a  ton,  even 
when  the  total  strain  amounts  to 
100  tons. 

This  proving  machine  was  con- 
structed by  Messrs.  Bramah,  of 
PimUco,  and  is  doubtless  one  of 
the  most  perfect  of  the  kind  which 
has  been  executed.  It  consists 
of  two  cast-iron  sides,  cast  in 
lengths  of  9^  feet  each,  with  pro- 
per  flanches  for  abutting  against 
each  other,  and  for  fixing  the  whole 
to  sleepers  resting  on  a  secure  stone 
foundation.  The  whole  length  of 
the  frame  is  104^  feet,  equal  to  ^th 
the  length  of  a  cable  for  a  first-rate; 
so  that  the  cables  are  tested  in  that 
number  of  detached  lengths,  which 
are  afterwards  united  by  shackle- 
bolts.  The  press  is  securely  bolted 
down  at  one  end  of  the  firame, 
and  the  cylinder  is  open  at  both 
ends.  The  solid  piston  is  5^  inches 
in  diameter  in  front  and  lOi  inches 
behind,  so  that  the  surface  of  press- 
ure is  the  différence  of  the  two,  viz. 

^-g  '  "•  4    j  ""  '7854  =  65^  inches. 

The  System  of  levers  hung  on 
knife  edges  is  attached  to  the  other 
end  of  the  frame,  and  the  cable  is 
attached  by  bolt-links  to  this  and 
to  the  end  of  the  piston-rod.  The 
levers  being  properly  balanced,  and 
the  cable  attached  to  a  short  arm 
rising  above  the  axis,  this  draws  the 
other  arm  downwards;  and  at  a  dis- 
tance equal  to  twelve  times  the  short 
arm,  is  a  descending  pin  and  bail, 
acting  in  a  cup  placed  on  the  upper 
part  of  the  arm  of  the  second  lever, 
and  this  again  acts  on  a  third.  The 
first  two  levers  are  under  the  floor, 
and  pass  ultimately  into  an  adjacent 
room,where  a  scale  carryingweights 
is  conveniently  placed,  and  the  whole 
combinationis  suchthateverypound 
in  the  scale  is  the  measure  of  a  ton 
strain:  the  whole  acts  with  such 
précision  that  ^th  of  a  pound,  more 
or  less,  in  the  scale,  very  sensibly 
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affecta  the  balance.  At  the  same 
place  is  situated  a  scale,  acted  upon 
by  the  water  pressure  ftom  the 
charge-pipe  of  the  press,  and  the 
valve  in  this  pipe  is  of  such  dimen- 
sions that,  together  with  the  lever 
by  which  it  acts,  the  power  is  again 
such  that  a  pound  should  balance 
a  ton  ;  but  the  friction  is  hère  so 
great  that  it  rçquires  sevend  pounds 
to  make  a  sensible  change  in  the 
apparent  balance,  and  for  this  rea- 
son  this  scale  is  never  used.  The 
forcing-pumps  are  in  another  adja- 
cent room,  and  are  worked  by  han- 
dlesy  after  the  manner  of  a  fire  en- 
gine.  At  first,  six  pistons  are  acting, 
and  the  opération  proceeds  quîckly; 
but  as  the  pressiu'e  and  strains  in- 
crease,  the  barrels  are  successivcly 
shut  off,  till  at  length  the  whole 
power  of  the  men  is  employed  on 
one  pair  of  pumps  only,  and  on  this 
the  action  is  continued  till  the  proof- 
strain  is  brought  on  thè  cable.  A 
communication  is  then  opened  be- 
tween  the  cistem  and  cylinder,  and 
evervthingis  again  restoredto  equi- 
libriûm. 

Branchy  in  mining,  a  leader,  string, 
or  rib  of  ore,  that  runs  in  a  Iode  ; 
or  if  a  Iode  is  divided  into  several 
strings,  they  are  called  branches, 
whether  they  contain  ore  or  not  : 
likeM»*ise  strings  of  ore  which  run 
transversely  into  the  Iode  are  called 
branches;  and  so  are  ail  veins  that 
are  small,  dead  or  alive,  i.  e.  whe- 
ther they  contain  ore  or  not 

Branched-worICf  carved  and  sculp- 
tured  leaves  and  branches  in  mo- 
numents and  friezes 

Branches, BxvcienÛy  the  ribs  of  groined 
ceilings 

Brandishmg  or  Brattishing,  a  term 
used  for  carved  work,  as  a  crest, 
battlement,  or  other  parapet 

Brandrith,  a  fence  or  rail  round  the 
opeuing  of  a  well 

BragSf  a  factitious  métal,  made  of 
copper  and  zinc 

BrasSf  in  the  middle  âges,  a  plate  of 
métal  inserted  or  affixed  to  a  flat 
gravestone 
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of  brass  or  mixed  métal,  anciently 
called  latten,  inlaid  on  large  slabs 
of  stone,  which  usually  form  part 
of  the  pavement  of  a  church,  and 
represent  in  their  outUne,  or  by 
Unes  engraved  upon  them,  the 
figure  of  the  deceased 

Brattishinffi  anciently,  carved  open 
work 

Brai/f  anciently  a  bank  or  earthen 
mound 

Brazedf  in  heraldry,  three  chevrons 
clasping  one  another 

Brazil  wood^  the  wood  of  the  Caesal- 
pinia  crista,  which  yields  a  red  dye  : 
it  is  imported  principally  from  Per- 
nambuco  :  the  tree  is  large,  crooked, 
and  knotty;  and  the  bark  is  thick, 
and  equals  the  third  or  fourth  of 
its  diameter.  Its  principal  use  is 
for  dyeing  :  the  best  pièces  are  se- 
lected  for  violin-bows  and  tumery 

Braziletto  wood  is  of  a  ruddy  orange 
colour,  principally  used  for  dyeing, 
and  for  tumery  and  violin-bows 

Brazinçy  the  soldering  together  of 
edges  of  iron,  copper,  brass,  &c., 
with  an  alloy  of  brass  and  zinc 
called  spelter  solder 

Breaching,  a  strong  rope  used  to  se- 
cure  the  breech  of  a  gun  to  the 
ship's  side 

Breadth  is  applied  to  painting  when 
the  colours  and  shadows  are  broad 
and  massive,  such  aà  the  lights  and 
shadows  of  the  drapery;  and  when 
the  eye  is  not  checked  and  dis 
tracted  by  numerous  Uttle  cavities, 
but  glides  easily  over  the  whole. 
Breadth  of  colouring  is  a  promi- 
nent character  in  the  painting  of 
ail  great  masters 

Break  y  in  shipping.  To  break  bnUc^  is 
to  begin  to  unload 

Break,  a  projection  or  recess  from  the 
surface  or  waU  of  a  building 

Break  joint,  constructively,  to  dis- 
allow  two  joints  to  occur  over  each 
other 

Breaker,  a  small  cask  containing 
water 

Breaking  doum,  in  sawing,  is  dividing 
the  baulk  into  board&  ot  ^l9k.wV.^ 
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Breaking  joint,  in  joinery,  is  not  to 
allow  two  joints  to  corne  together 

Breakwater,  a  human  contrivance  to 
ward  off  and  diminish  the  force  of 
waves,  to  protect  harbours,  stations, 
&c.,  from  the  violence  of  teinpes- 
tuous  gales.  Some  stupcudous 
Works  hâve  been  executed  for  thèse 
purposes,  especially  that  at  Ply- 
mouth,  by  the  great  Sir  John  Rennie 

Breaming,  cleaning  a  ship's  bottom 
by  burning 

Breastf  in  mining,  the  face  of  coal- 
workings 

Breast-fast,  a  rope  used  to  confine  a 
vessel  sideways  to  a  wharf  or  to 
some  other  vessel 

Breast-hookSy  pièces  of  compass  or 
knee-timber,  placed  withinside  a 
ship,  to  keep  the  bows  together. 
The  deck-holes  are  fayed  to  the 
timbers,  and  placed  in  the  direction 
of  the  decks  :  the  rest  are  placed 
one  between  each  deck,  and  as 
many  in  the  hold  as  are  thought 
needful;  ail  of  which  should  be 
placed  square  with  the  body  of  the 
ship,  and  fayed  on  the  planks. 
Breast-hooks  are  the  chief  security 
to  keep  the  ship's  bows  together  ; 
therefore  they  require  to  be  very 
strong  and  well-secured 

Breast'kneeSf  those  placed  in  the 
forward  part  of  a  vessel,  across  the 
stem,  to  unité  the  bows  on  each 
side 

Breast-plate,  that  in  which  the  end 
of  the  drill  opposite  the  boring  end 
is  inserted 

Brenst-rail,  the  upper  rail  of  the  bal- 
cony  or  of  the  breast-work  on  the 
quarter-deck 

Breast-rcpe,  a  rope  passed  round  a 
man  in  chains,  while  sounding 

Breast-wheelf  in  mill-work,  a  form  of 
water-wheel  in  which  the  water.is 
delivered  to  the  float-boards  at  a 
point  somewhat  between  the  bot- 
tom and  top.  Buckets  are  seldom 
employed  on  breast-wheels 

Breast-work,  the  stantients  with  rails 

on  the  quarter-deck  and  forecastle. 

The  breast-work  fitted  on  the  up- 

per  deck  of  such  ships  as  hâve  no 


quarter-deck  serves  to  distinguish 
the  main  deck  from  the  quarter-deck 

Breech,  the  angle  of  knee-timber,  the 
inside  of  which  is  called  the  throat 

Breeze,  small  ashes  and  cinders  used 
instead  of  coal  for  the  burning  of 
bricks 

Breort-weallf  anciently,  a  breast-high 
wall 

Bressummer,  a  beam  supporting  a  su- 
perincumbent  part  of  an  exterior 
wall,  and  running  longitudinally 
below  that  part 

Bretachiœ,  anciently,  wooden  towers, 
attached  to  fortiôed  towns 

Brick.  *  *  *  t<  Let  us  make  brick, 
and  bum  them  thoroughly.  And 
they  had  brick  for  stone,  and  slime 
had  thev  for  mortar." — Gen.  xi.  3 

Bricks  are  a  kiiid  of  factitious  stone, 
composed  of  argillaceous  earth,  and 
frequently  a  certain  portion  of  sand 
and  cinders  of  sea  coal  (called 
breeze),  tempered  together  with 
water,  dried  in  the  sun,  and  bumt 
in  a  kiln,  or  in  a  heap,  or  stack, 
called  a  clamp.  For  good  brick- 
making,  the  earth  should  be  of  the 
purest  kind,  dug  in  autumn,  and 
exposed  during  the  winter's  frost  : 
this  allows  the  air  to  penetrate, 
and  divide  the  earth  particles,  and 
facilitâtes  the  subséquent  opéra- 
tions of  mixing  and  tempering 

The  Romans  made  bricks  of  va- 
rions sizes,  from  2  feet  to  1  foot  in 
length,  from  7  inches  to  9  inches  in 
breadth,  and  from  3^  inches  to  1^ 
in  thickness.  Roman  bricks  found 
in  the  old  Roman  wall  at  Veru- 
lam,  compared  with  modem  bricks, 
showed  the  superiority  of  the  old 
to  the  new;  the  Roman  bricks 
being  lighter  and  better  burnt 
than  the  modem. 

The  brick  remains  of  the  period 
of  the  Roman  empire  are  more  en- 
tire  than  the  stone.  Bricks  were 
found  at  Toulouse,  quite  sharp  at 
the  edges,  and  not  altered  by  time; 
they  measured  14  inches  long, 
9  inches  broad,  and  1^  thick. 
Thèse  bricks  formed  the  founda- 
tion  ail  around  the  building.    The 
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asrdiM  were  framed  cf  them  for 
entnmces;  and  round,  large,  wtter- 
wom  pebbles  of  quarts  wiih  mor- 
tar,  fonned  the  widlt  of  the  drcus, 
mting  on  the  brick  andies. 

Mr.  Layard,  in  hia  work  on  Ni- 
nereh,  says — ''The  soil,  an  alluvial 
éepomt,  was  rich  and  tenadous  :  the 
bididers  moistened  it  -with  water, 
and  adding  a  little  chopped  straw, 
that  it  mi^t  be  more  fbrmly  bound 
together,tiheyfonnedit  into  squares, 
winch,  when  dried  by  the  beat  of 
the  aun,  serred  them  as  bricks.  In 
ihat  cHinate,  the  process  required 
but  two  or  three  days.  Such  were 
the  earliest  building  materials,  and 
aa  they  are  used  to  this  day,  ahnost 
exdusiYdy,  in  the  same  country. 

"  The  Assyrians  appear  to  hâve 
made  mueh  less  use  of  bricks  baked 
in  the  fomace  than  theBabylonians ; 
no  masses  of  brick-woriL,8uch  as  are 
every  where  found  in  Babylonia 
Proper,  existing  to  the  north  of  that 
province.  Common  clay  moistraed 
with  water,  and  mixed  mth  a  little 
stubble,  formed,  as  it  does  to  this 
day,  the  mortar  used  in  buildings  ; 
but,  however  simple  the  materials, 
they  bave  suecessfully  resisted  the 
ravages  of  time,  and  still  mark  the 
stupendous  nature  of  the  Assyrian 
structures. 

**  This  mode  of  brick-making  is 
described  by  Sanchoniathon  :  The 
people  of  Tyre  invented  the  art  of 
bridL>making  and  of  building  of 
huts;  afterthem  came  two  brothers  : 
one  of  them,  Chrysor  or  Hyphaes- 
tus,  vras  the  first  who  sailedin  boats; 
bis  brother  invented  the  way  of 
making  walls  with  bricks.  From 
thegeneration  werebomtwo  youths, 
one  called  Technites  and  the  other 
Genius  Autochthon.  They  disco- 
Tered  the  method  of  mingling  stub- 
ble with  the  loam  of  the  bricks,  and 
drying  them  in  the  sun  ;  they  also 
invented  tiling." 
Bricks,  Some  ù£  Palladio's  finest  ex- 
amples are  of  brick  :  the  cortile  of 
the  CaritÀ  at  Yenice  is  an  instance. 
The  interiors  of  Ihe  Redentore  and 
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St  Giorgio,  in  the  same  dty,  bave 
but  a  ooat  of  jdaster  on  them  ;  the 
beantifnl  Palazzo  Thiene  at  Yicenza, 
at  least  that  part  which  was  exe- 
cuted,  is  left  with  its  rock-worked 
basementinbrick-workchipped  out. 
Form  alone  fiistens  on  the  mind  in 
Works  of  art  :  the  rest  is  meretri- 
dous,  if  used  as  a  substitute  to  su- 
persede  this  grand  desideratum 

Brick  axêt  usa  for  axing  off  the 
soffits  of  bricks  to  the  saw-cut* 
tings,  and  the  sides  to  the  Unes 
drawn:  as  the  bricks  are  always 
rubbed  smooth  after  axing,  the 
more  truly  they  are  axed,  the  less 
labour  there  vrill  be  in  rubbing 

Brick  çrohu,  the  intersecting  or  meet- 
ing of  two  drdes  upon  their  dia- 
gonal élévations  drawn  upon  the 
différent  sides  of  a  square,  whose 
principal  strength  lies  in  the  united 
force  of  élévation  divided  by  geo- 
metrical  proportions  to  one  certain 
gravity 

Bricklayingt  the  art  by  which  bricks 
are  joined  and  cemented,  so  as  to 
adhère  a  sone  body.  This  art,  in 
London,  includes  the  business  of 
walling,  tiling,  and  paving  with 
bricks  or  tiles 

Brick-nogging,  brick-work  carried  up 

,  and  fiUed  in  between  timber  fram- 
ing 

Brick  trimmerf  a  brick  arch  abutting 
upon  the  wooden  trimmer  under 
the  slab  of  a  fire-place,  to  prevent 
the  communication  of  fire 

Brick'trowelt  a  tool  used  for  taking  up 
mortar  and  spreading  it  on  the  top 
of  a  wall,  to  cément  together  the 
bricks,  &c 

BridgCf  a  constructed  platform,  sup- 
ported  at  intervais,  or  at  remote 
points,  for  the  purpose  of  a  road- 
way  over  a  stndt,  an  inlet  or  arm 
of  the  sea,  a  river,  or  other  stream 
of  water,  a  canal,  a  vaUey,  or  other 
dépression,  or  over  another  road  : 
it  is  distinguished  firom  a  cause- 
way,  or  embanked  or  other  con- 
tinuously  supported  road-way,  and 
from  a  raft,  by  being  so  borne  at 
intervais    or    at  lemoi^.^   ^ycà.%. 
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Constructions  of  the  nature  and 
gênerai  form  and  arrangement  of 
bridges, — such  as  aqueducts  and 
viaducts  ;  the  former,  being  to  lead 
or  carry  strearas  of  water  or  canals, 
and  the  latter,  to  carry  roads  or 
railways  upon  the  same,  or  nearly 
the  same  level,  over  dépressions, — 
are  in  practice  considered  as  bridges, 
although  they  are  not  such  in  the 
commonly  received  sensé  of  the 
term.  Taken,  however,  in  the 
sensé  which  the  most  plausible  ety- 
mology  that  has  been  suggested  of 
the  term  would  require,  the  word 
bridge  being  formed  by  prefixing 
the  constructive  be  to  ridgCf  a 
bridge  is  an  elevated  construction 
upon,  or  over  a  dépression,  and  be- 
tween  depressed  points. 

There  are  bridges  built  of  the 
materials,  stone,  brick,  iron,  timber, 
wire,  and  on  the  principles  of  sus- 
pension; for  the  explanation  of 
which,  see  the  word  Suspension. 

The  bridge  across  the  Zab,  at 
Lizari,  is  of  basket-work.  Stakes 
are  firmly  fastened  together  with 
twigs,  forming  a  long  hurdle,  reach- 
ing  from  one  side  of  the  river  to 
the  other.  The  two  ends  are  laid 
upon  beams,  resting  upon  piers  on 
the  opposite  banks.  Both  the 
beams  and  the  basket-work  are 
kept  in  their  places  by  heavy  stones 
heaped  upon  them.  Animais,  as 
well  as  men,  are  able  to  cross  over 
this  frail  structure,  which  swings 
to  and  fro,  and  seems  ready  to  give 
way  at  every  step.  Thèse  bridges 
are  of  fréquent  occurrence  in  the 
Tiejari  mountains. 
Bridges.  The  principal  object  to  be 
observed  in  forming  the  plan  of  a 
bridge,  is  to  give  a  suitable  and 
convenient  aperture  to  the  arches, 
so  as  to  afford  a  free  vent  to  the 
waters  of  sudden  floods  or  inunda- 
tions,  and  to  secure  the  soUdity  and 
duration  of  the  édifice  by  a  skilful 
construction.  The  solidity  of  a 
bridge  dépends  almost  entirely 
on  tbe  manner  in  which  its  foun- 
dat/ons  are  laid.     Wben  thèse  are 


once  properly  arranged,  the  upper 
part  may  be  erected  either  with 
simplicity  or  élégance,  vrithout  im- 
pairing  in  any  degree  the  durability 
of  the  structure.  Expérience  has 
proved,  that  many  bridges  either 
decay,  or  are  swept  away  by  sud- 
den floods,  by  reason  of  the  de- 
fective  mode  of  fixing  their  founda- 
tions,  while  very  few  suffer  from  an 
unskilful  construction  of  the  piles 
or  arches.  This  latter  defect,  how- 
ever, is  easy  of  correction,  nor  is  it 
difficult  to  prevent  the  conséquences 
that  might  be  expected  from  it. 

In  the  projection  of  a  Imdge, 
five  principal  points  are  neces^ary 
to  be  considered, — first,  the  choice 
of  its  position  or  locaUty;  secondly, 
the  vent,  or  egress  that  must  be  aJ- 
lowed  to  the  river;  thirdly,  the 
form  of  the  arches  ;  fourthly,  the 
size  of  the  arches;  fifthly,  the 
breadth  of  the  bridge. 

Bridge-board,  or  notch-board,  a  board 
on  which  the  ends  of  the  steps  of 
wooden  stairs  are  fastened 

Bridged  ffutters  are  made  vnth.  boards 
supported  by  bearers,  and  covered 
above  with  lead 

Bridge-stonej  a  stone  laid  from  the 
pavement  to  the  entrance-door  of 
a  house,  over  a  sunk  area,  and  sup- 
ported by  an  arch 

Bridging-fioors,  floors  in  which  bridg- 
ing  joists  are  used 

Bridging-joists  are  the  smallest  beams 
in  nsâi^ed  floorings,  for  supporting 
the  boarding  for  walking  upon 

Bridgn^f-pieceSf^ïeces  placed  between 
two  opposite  beams,  to  prevent 
their  nearer  approach,  as  rafters, 
braces,  struts,  &c. 

Bridle,  the  spans  of  rope  attached  to 
the  leaches  of  square  sails,  to  wMch 
the  bow-lines  are  made  fast 

Bridle-cablâf  in  navigation.  When 
a  vessel  is  moored  by  laying  down 
a  cable  upon  the  ground,  with  an 
anchor  at  each  end,  then  another 
cable  attached  to  the  roiddle  of  the 
ground  cable  is  called  bridle-cable 

£ridle-part,  tYie  ioicavo?^  ^çasx,  \iSi«A. 
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Brig,  a  square-rigged  vessel  mth  two 
masts 

Brme-pump,  the  pump  in  a  steam- 
ship,  used  occasionaUy  for  drawing 
off  a  sufficient  quantity  of  water,  to 
prevent  the  sait  £rom  depositing  in 
the  boiler 

BrittlenesSt  in  iron»  is  a  want  of  tena- 
city  or  strength,  so  as  to  be  easily 
broken  by  pressure  or  impact: 
when  iron  is  made  too  hot,  so  as 
to  be  nearly  in  a  state  of  fusion, 
or  so  hard  as  to  resist  the  action 
of  the  file,  this  is  called  the  dispo- 
sition of  cast  iron 

Broach,  an  old  English  tenu  for  a 
spire  ;  stiU  in  use  in  some  parts  of 
the  coantry  to  dénote  a  spire  spring- 
ing  from  the  tower  without  any 
intermediate  parapet 

Broacà-iOf  to  fall  off  so  much,  when 
going  free,  as  to  bring  the  wind 
round  on  the  other  quarter,  and 
take  the  sails  a-back 

Broadside,  the  whole  side  of  a  vessel 

Broken  backf  the  state  of  a  vessel 
when  she  is  so  loosened  as  to  droop 
at  each  end 

BrommCf  in  chemistry,  is  found  com- 
bined  with  silver  in  a  few  ores,  also 
in  sea-water  and  salt-springs  ;  as 
bromide  of  potassium,  sodium,  or 
magnésium 

Brtmtem,  in  Greek  architecture,  brazen 
yessels  placed  under  the  floor  of  a 
théâtre,  with  stones  in  them,  to 
imitate  thunder 

Bronze,  a  compound  métal,  made  of 
!  from  6  to  12  parts  of  tin  and  100 
I      parts  of  copper 

:  Brood,  in  mining,  any  heterogeneous 

I      mixture  among  tin  or  copper  ore, 

!      as  Mundick,  Black  Jack,  &c. 

i  Browninç,  a  process  by  which  the 

surfaces  of  articles  of  iron  acquire 

a  shining  brown  lustre  :  the  mate- 

rial  used  to  produce  this  is  the 

chloride  of  antimony 

Brown  ink.  Various  compounds  were 
used  in  sketching  by  Claude,  Rem- 
brandt, and  many  of  the  old  mas- 
ters,  the  princijaaJ  of  which  were 
solutions  of  bistre  and  sepia 
j7raiém  ocAre,  ^pruce  ocAre,  or  Ochre 
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de  Rue,  a  kind  of  dark-coloured  yel- 
low ochre  :  it  is  much  employed,  and 
affords  useful  and  permanent  tints. 
This  and  ail  natural  ochres  recuire 
grinding  and  washing  over,  to  se- 
parate  them  from  extraneous  sub- 
stances; and  they  acquire  deptli 
and  redness  by  buming 

Broum-pmkf  a  fine  glazing  colour 
having  but  little  strength  of  body. 
In  the  flesh,  it  should  never  join  or 
mix  with  the  lights,  because  this 
colour  and  white  antipathize  and 
mix  of  a  warm  dirty  hue;  for  which 
reason  their  joinings  should  be 
blended  with  a  cold  middle  tint 

Broum-post,  a  name  given  by  some 
builders  to  a  beam  laid  across  a 
building 

Brown  «par,  a  magnesian  carbonate 
of  lime,  tinged  by  oxide  of  iron  and 
manganèse 

Bruiser,  a  concave  tool  used  in  grind- 
ing the  spécula  of  télescopes 

Brunswick  green,  a  pigment  composed 
of  carbonate  of  copper  with  chalk 
or  lime 

Brush-wheels  are  used  in  light  ma- 
chinery,  to  tum  each  other  by 
means  of  bristles  or  brushes  ûxed 
to  their  circumference 

Buata,  anciently  an  arch  or  chamber; 
a  crypt 

Bucca,  anciently  an  almonry 

Bucentaur,  the  name  of  the  once  ce- 
lebrated  galley  of  Venice,  used  by 
the  Doge  on  Ascension-day,  to  ce- 
lebrate  the  wedding  of  the  Âdriatic, 
by  dropping  a  ring  into  that  sea 

Bûchers,  in  mining,  bruisers  of  the  ore 

Buckets,  in  water-wheels,  a  séries 
of  cavities  placed  on  the  circumfer- 
ence of  the  wheel,  and  into  which 
the  water  is  delivered,  to  set  the 
wheel  in  motion.  By  the  révolu- 
tion of  the  wheel  the  buckets  are 
alternately  placed  so  as  to  receive 
the  water,  and  inverted  so  as  to 
discharge  it;  the  loaded  side  al- 
ways  descending 

Bucking,  in  mining,  a  twm  «:ç^\\ç^ÔL\,Çk 
a  method  of  bTeaWw^  t\vft  ^oq\  iwsN.' 
copper  ore  smaWeT  >a7  Xiawâi,  ^V'Osv' 
small   flat   irons,  cai\e^  \sv3lO&:v£v^- 
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ing-irons,  in  order  to  wash  and  se- 
parate  the  pure  ore  from  the  use- 
less  waste  :  the  same  term  is  used 
in  the  lead-mines  ;  hut  Pettus,  in 
his  *  Plata  Miner/  gives  it  the  sig- 
nification of  washing  or  wet-stamp- 
ing  ores 

Btickinff'iron,  in  mining,  the  tool  with 
vrhich  the  ore  is  pulverized 

Bucklcy  in  heraldry,  a  token  of  surety, 
faith,  and  service  in  the  hearer 

BuckleTj  a  shield  of  armour,  anciently 
used  in  war 

Bucklers,  in  ships,hlocks  of  wood  made 
to  fit  in  the  hawse-holes,  or  holes 
in  the  half-ports,  when  at  sea 

BucraneSi  ^^  sculpture,  the  heads  of 
oxen,  flayed  and  lacerated,  some- 
times  represented  on  friezes 

BuddlCy  in  mining,  a  pit  dug  in  the 
earth  near  the  stamping-mill,  7  feet 
long,  3  feet  wide,  and  2^  feet  deep, 
where  the  stamped  tin  is  curiously 
washed  from  its  impurities  by  water 
oonstantlyrunning  throughthe  bud- 
dle,  while  a  boy,  called  a  buddle- 
boy,  is  standing  in  the  body  of  it, 
and  working  both  with  a  shovel  and 
with  his  feet 

Budgety  a  pocket  used  by  tilers  for 
holding  the  nails  in  lathing  for  tiling 

Buffersy  in  locomotive  engines,  rods 
with  enlarged  ends  orstrikingblocks 
projecting  from  the  ends  ofthe  frïmie 
of  a  rûlway  carnage,  and  attached 
to  springs,  for  deadening  the  shocks 
received  from  the  engines 

Btûily  unbumished  gold 

Bukl'Work,  omamental  fumiture,  in 
which  tortoise-shell  is  inlaid  with 
wood  and  brass 

BuildeTy  a  term  applied  to  buildings  in 
dvil  and  naval  architecture:  in  the 
former  he  is  mostly  employed  under 
the  superintendence  of  an  architect 
by  contract,  or  at  measure  and  value  ; 
the  latter, under  the  naval  architect, 
mostly  by  contract 

Building^  the  art  which  comprises  ail 
the  opérations  of  an  architect  in 
building  with  stone,  brick,  timber, 
iron,  cément,  &c. 

Buildings.  Ofthe  aspects  bestadapted 
to  convenience  and  bealth,  for  the 


différent  kinds  of  buildings,  Vitru- 
vius  writes  :  "  The  prindples  which 
should  be  attended  to  in  allotting 
to  each  kind  of  building  an  appro- 
priate  aspect  remain  to  be  explain- 
ed:  the  vnnter  eating-rooms  and 
baths  ought  to  face  the  vdnter- 
west,  because  the  use  of  them  re- 
quires  that  they  should  be  light  at 
the  time  of  the  sun's  setting  :  be- 
sides  which,  the  western  sun,  being 
immediately  opposite  to  them,  ren- 
ders  their  température  mild  at  the 
close  of  the  day.  The  sleeping 
apartments  and  libraries  should  be 
made  to  front  the  east,  because  the 
moming  light  is  necessary  for  them; 
and  books  are  better  preserved 
when  the  air  and  light  are  received 
from  that  quarter.  When  libraries 
hâve  a  southem  or  western  aspect, 
they  admit  those  winds,  which,  at 
the  same  time  that  they  carry  with 
them  moths,  instil  also  damp  va- 
pours  into  the  books,  which,  in 
process  of  time,  cause  their  decay. 
The  vemal  and  autumnal  triclinia 
should  face  the  east,  because  the 
Windows  being  tumed  from  the 
sun's  rays,  whose  beat  increases  as 
the  sun  advances  towards  the  west, 
their  température  is  cool  at  the 
hours  they  are  generally  used.  The 
Bummer  triclinia  should  front  the 
north  ;  because,  haying  that  aspect, 
they  will  be  least  exposed  to  the 
sun,  and  the  température  of  the 
apartments  will  be  gratefiil,  at  the 
same  time  that  it  is  conducive  to 
health.  No  other  aspect  possesses 
equal  advantages;  for  the  sun,  dur- 
ing  the  solstice,  would  render  the 
air  of  ail  others  sultry.  This  as- 
pect is  necessary  for  pinacothecœ 
and  the  apartments  in  which  the 
pursuits  of  embroidery  and  painting 
are  followed,  because  the  colours 
used  in  works  of  this  kind  retain 
their  brightness  longer  when  ex- 
posed to  an  equable  and  regular 
light."— -Wilkins's  Vit.  p.  220. 
Buildings  Act,  an  Act  of  ParUament 
passed  in  the  7th  and  8th  of  Vic- 
toria to  regulate  the  construction  of 
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buildings  generaUy,  and  iq[>piirte- 
nances  thereto,  and  to  deuârmine 
their  supervisions  by  district  sur- 
Teyors  and  référées 

BuUding  qf  beanu,  the  joining  of  two 
or  several  pièces  of  timber  together 
in  one  thickness,  and  of  several 
ineces  in  one  length,  by  means  of 
boltsy  so  as  to  form  a  beam  of  given 
dimensions,  which  it  would  be  im- 
possible to  obtain  from  a  single 
pièce  of  timber 

Buleuteria,  among  tbe  Greèks,  coun- 
cQ-chambers  or  public  halls 

Bu^e,  that  part  of  a  ship  which 
bnlges  out  at  the  floor^heads,  to 
essist  the  ship  when  taking  the 
ground 

Bufye-way,  a  large  pièce  of  timber,  or 
pièces  bolted  together,  making  one 
Bolid  pièce,  placed  under  the  bulge 
of  a  ship,  to  support  her  launch. 
The  support  of  the  bulge-ways  to 
lie  on  is  called  ways,  which  some- 
times  are  placed  straight  and  some- 
times  cumber:  but  if  theydo  cum- 
ber,  it  should  be  truly  circular; 
though  sometimes  the  curve  is 
quicker  at  the  lower  part,  but  this 
is  liable  to  strain  the  sheer  of  the 
ahip.  Their  extrême  distance  is 
generally  about  one-third  the 
breadth  of  the  ship,  but  this  must 
dépend  on  the  form  of  the  mid-ship 
bend 

Bttliy  the  contents  of  the  hold  of  a  ship 

BuUc'headgf  partitions  built  up  in 
several  parts  of  a  ship,  to  form  and 
separate  the  varions  apartments 

BuOantiCf  so-called  omamental  capital 
letters,  used  in  apostolic  bulls 

BtâUen-nailSf  such  as  hâve  round  heads 
with  short  shanks,  tumed  and  lac- 
quered,  used  principally  for  hang- 
ings  of  rooms 

Bullet  woodi  from  the  West  Indies,  is 
the  produce  of  a  large  tree  with  a 
white  sap  ;  is  of  a  greenish  hazel, 
dose  and  hard;  used  in  the  coun- 
try  for  building  purposes 

Bullet  vjoodf  another  species,    from 
Berbice,  'nof  a  hazel-hrown  colour, 
ûdapted  to  gênerai  and  eccentric 
turoing 


BuWê-ey€f  a  small  circularaperturefor 
the  admission  of  light  or  air 

ButCs-eyej  a  small  oval  block  of  hard 
wood  without  sheaves,  having  a 
groove  round  the  outside,  and  a 
hole  in  the  middle 

BuhnarkSf  the  wood-work  round  a 
vessel,  above  her  deck,  consisting 
of  boards  fastened  to  stanchions 
and  timber-heads 

BumèoatSf  those  which  lie  alongside  a 
vessel  in  port  with  provisionsfor  sale 

BumpkinSf  pièces  fitted  above  the 
main -rail  in  the  head,  which  ex- 
tend  nearly  as  far  forward  as  the 
fore-part  of  the  knee  of  the  head, 
and  are  for  the  use  of  hauling  down 
the  fore-tack 

Bunch,  or  Bunchy:  a  mine  that  is 
sometimes  rich  and  at  other  times 
poor,  is  said  to  be  bunchy 

Bunchy  or  Squat^  in  mining,  a  quan- 
tity  of  ore,  of  small  extent,  more 
than  a  stone  and  not  so  much  as  a 
course  :  a  mine  is  said  to  be  bunchy 
when  thèse  are  found  in  place  of  a 
regular  Iode 

Bundle-pillar,  a  column  or  pier,  with 
others  of  small  dimensions  attached 
toit 

Bunny,  in  mining,  of  tin  or  copper 
ore  ;  a  sombrero  in  Alonzo  Barba  ; 
a  pipe  of  ore  ;  a  great  collection 
of  ore  without  any  vein  coming  into 
or  going  out  from  it 

Bunt  of  a  sail,  the  middle  part  formed 
into  a  bag  or  cavity,  that  it  may 
gather  more  wind 

BuntinCf  thin  woollen  stufT,  of  which 
a  ship's  colours  are  made 

Bunt'line  clothy  the  lining  sewed  up 
the  sail  in  the  direction  of  the 
bunt-line,  to  prevent  the  rope  from 
chafing  the  sail 

Bunt-lineSf  ropes  fastened  to  cringles 
on  the  bottoms  of  the  square  sails, 
to  draw  them  up  to  their  yards 

Buoyt  a  cask,  or  block  of  wood,  fast- 
ened by  a  rope  to  an  anchor,  to 
point  out  shoals  or  particular  spots 

Burdent  in  mining,  the  top%  w  lûft^As, 
of  stream-wotk  w\^c\i  \ife  os  et  ^e 
stream  of  tin,  anà  ^YÙlî^  m\sa\.\i^ 
first  cleansed 
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Burdon,  a  pilgrim's  staff 

BureaUy  a  chamber  or  office  for  the 
transaction  of  state  or  business  af- 
fairs 

BurgeSf  the  Persian  word  for  Towers, 
evidently  the  same  as  the  Gothic 
burgh;  a  fortified  dwelling  or  en- 
closed  town.  Gird  or  gard  is  in 
Persian  a  city  or  fortress,  which 
approximates  io  garthy  anenclosure, 
in  the  Gothic  :  hence  garden.  But 
a  castle,  comprehending  towers  and 
wallS)  is  in  Persian  calaa 

Burgundy  pitchy  a  resin  coUected 
from  the  spruce  fir 

Burgtis,  anciently  a  number  of  houses 
protected  by  a  fortress 

Burgivard,  anciently  the  custody  or 
keeping  of  a  castle 

Burg-work,  anciently  applied  to  a 
castle  or  borough 

Burin f  an  engraver's  instrument;  a 
graver 

Burners,  for  gas-light.  Coal-gas  bas 
now  been  used  for  the  purposes  of 
artificial  illumination  nearly  fifty 
years,  and  the  bumers  sanctioned 
by  the  companies  at  the  présent 
day  are  of  several  shapes. 

Carburetted  hydrogen  of  the  spé- 
cifie gravity  '390  (which  is  about 
the  density  of  gas  when  arrived  at 
the  point  where  it  bas  to  be  biimt) 
requires  two  volumes  of  pure  oxy- 
gen  for  its  complète  combustion  and 
conversion  into  carbonic  acid  and 
water.  Atmospheric  air  contains, 
in  its  pure  state,  twenty  per  cent, 
of  oxygen,  —  in  populous  tovms 
less  ;  but  twenty  per  cent,  may  be 
taken  as  a  fair  average:  1  cubic 
foot  of  carburetted  hydrogen  then 
requires  for  its  proper  combustion 
10  cubic  feet  of  air;  if  less  be  ad- 
mitted  on  to  the  flame,  a  quantity 
of  free  carbon  will  escape  (from  its 
not  finding  a  proper  volume  of  oxy- 
gen for  conversion  into  carbonic 
acid),  and  be  deposited  in  the  form 
of  dense  black  smoke.  When  the 
flame  from  an  Argand  burner  is 
tumed  up  high,  the  air  wliich  rushes 
through  the  interior  ring  becomes 

àecomposeà  before  it  can  reach  the 
-_  _ 


air  on  the  top  of  the  flame,  which 
consequently  bumsin  one  undividcd 
mass,  the  gas  being  in  part  uncon- 
sumed,  the  products  unconverted, 
and  carbon  deposited  abundantly. 

If  an  excess  of  air  is  admitted,  it 
would  appear  at  first  to  be  of  no 
conséquence,  but  it  v?ill  be  found 
that  the  quantity  of  nitrogen  ac- 
companying  this  excess  has  a  ten- 
dency  to  extinguish  the  flame,  while 
it  takes  no  part  in  the  élective  aflî- 
nity  constantly  going  on  between 
the  several  elementary  gases,  viz. 
hydrogen,  oxygen,  and  the  vapour 
of  carbon  ;  and  also  thatthe  quantity 
of  atmospheric  air  passing  through 
the  flame  unchanged,  tends  to  re- 
duce the  température  below  that 
necessary  for  ignition,  and  therefore 
to  diminish  the  quantity  of  light. 
For  the  proper  combustion  of  the 
gas,  neither  more  nor  less  air  than 
the  exact  quantity  required  for  the 
formation  of  carbonic  acid  and  water 
can  be  admitted  through  the  flame 
without  being  injurions.  It  is  not 
possible  practically  to  regulate  the 
supply  of  air  to  such  a  nicety:  it  is 
preferred  therefore  to  diminish  the 
quantity  of  light  by  having  a  slight 
excess  of  air  rather  than  to  pro- 
duce smoke  by  a  deficiency,  the 
former  being  unquestionably  the 
least  evil. 

Bumiîig-glass,  a  glass  lens,  which, 
being  exposed  directly  to  the  sun, 
refracts  the  rays  which  fall  upon  it 
into  a  focus 

Buming-houset  the  fumace  in  which 
tin  ores  are  calcined,  to  sublime  the 
sulphur  from  pyrites  :  the  latter 
being  thus  decomposed,  are  more 
readily  removed  by  washing 

Bumisfier^  a  tool  used  for  smoothing 
and  polishing  a  rough  surface. 
Agates,  polished  steel,  ivory,  &c., 
are  used  for  burnishing 

Bumt  Carminé  is,  according  to  its 
name,  the  carminé  of  cochineal  par- 
tially  charred  till  it  resembles  in 
colour  the  purple  of  gold,  for  the 
uses  of  which  in  miniature  and 
water  painting  it  excels 


BUR 


BUTTRESS. 


BY 


Btaitt  Sierma  earth  is,  as  its  name 
implies,  the  terra  di  sienna  bumt, 
and  is  of  an  orange-russet  colour 

Btumt  Umèerj  apigment  obtained  from 
afossil  substance,  whichwhen  bumt 
assumes  a  deeper  and  raore  russet 
hue  :  It  contains  manganèse  and 
iron,  and  is  Tery  drying  in  oil,  in 
which  it  is  employed  as  a  dryer. 
It  is  a  fine  warm  brown,  and  a  good 
working  strong  colour,  of  great  use 
for  the  hair  of  the  human  head,  and 
mixes  finely  with  the  warm  shade 

Bumt  Verdigria  is  an  olive-coloured 
oxide  of  copper  deprived  of  acid. 
It  dries  well  in  oil,  and  is  more 
durable,  and  in  other  respects  an 
improved  and  more  eligible  pig- 
ment than  in  its  original  state 

Burréstonet  a  mill-stone  which  is  al- 
most  pure  silex:  the  best  kind  is 
of  a  whitish  colour 

Burrock,  a  small  weir  or  dam,  where 
wheels  are  laid  in  a  river  for  catch- 
ingfish 

Burrow,  in  mining,  the  heap  or  heaps 
of  attle,  deads,  or  earth  (void  of 
ore),  which  are  raised  ont  of  a  mine, 
and  commonlylie  aroundthe  shafts  ; 
any  heap  or  hillock  of  deads  or 
waste 

Burr-pump,  a  bilge-pump  worked  by 
a  bar  of  wood  pulled  up  and  down 
'  by  a  rope  fastened  by  the  middle 

BursOf  a  bag;  a  purse  used  in  the  mid- 
dle âges  for  the  purposes  of  a  Uttle 
collège  or  hall  for  students 

Bursar,  one  to  whom  a  stipend  is 
paid  out  of  a  fund  set  apart  for  poor 
students;  the  treasurer  of  a  collège 

Bunary,  the  treasury  of  a  collège 

Bursen/f  the  exchequer  of  collégiale 
and  conventual  bouses,  and  for 
paying  and  receiving  monies 

Burthenj  the  weight  or  measure  of 
capacity  of  a  ship.  Multiply  the 
length  of  the  keel,  the  inner  mid- 
ship  breadth,  and  the  depth  from 
the  main-deck  to  the  plank  joining 
the  keelson  together  ;  and  the  pro- 
duct,  divided  by  94,  gives  the  ton- 
nage or  biurthen 

Burtofii  a  manor  ;  a  manor-house 
BurtoTij  in  a  ship,  a  small  tackle  of 


two  single  blocks,  named  from  the 

inventer 
Buishf  in  machinery,  a  pièce  of  métal 

fitted  into  tbe  plummer-block  of  a 

shaft  in  which  the  journal  tums. 

The  guide  of  a  sliding-rod  also 

bears  the  same  name 
Buskt  a  circular  pièce  of  iron  or  other 

métal,  let  into  the  sheaves  of  such 

blocks  as  hâve  iron  pins,  to  prevent 

their  wearing 
Bttshelf  a  dry  measure  of  8  gallons  or 

4  pecks 
Bush-harroWf  an  implement  used  in 

harrowing  grass  lands 
Buskirit  a  high  shoe  or  boot  wom  an- 

ciently,  in  tragedy,  on  the  stage 
BusSf  a  small  sea-vessel  used  in  the 

herring-fishery 
Bwtf  in  sculpture,  the  head,  neck, 

and  breast  of  a  human  figure 
Btutum,  anciently  a  tomb 
Butf  the  end  of  a  plank  where  it 

unités  with  another 
But'hingeSf  those  employed  in  the 

hanging  of  doors,  shutters,  &c. 
Butmen  cheeks,  the  two  solid  sides  of 

a  mortise  varying  in  thickness 
ButmentSf  the  supports  on  which  the 

feet  of  arches  stand 
Butterfly -valve  f  the  double  valve  of 

an  air-pump  bucket,  consisting  of 

two  clack-valves,  having  the  joints 

opposite  and  on  each  side  of  the 

pump-rod 
Butteris,  an  instrument  of  steel  set 

in  a  wooden  handle,  used  by  far- 

riers  for  paring  the  hoof  of  a  horse 
Buttery,  a  cellar  in  which  butts  of 

wine  are  kept;  a  place  for  provisions 
Buttockt  the  round  part  of  a*  ship 

abaft,  from  the  wing  transom  to  the 

upper  water-line,  or  lower  down 
Buttress^mGoihic  architectural  struc- 
tures, a  pilaster,  pier,  or  masonry 

added  to  and  standing  out  from  the 

exterior  of  a  wall 
ButtresSf  a  pièce  of  strong  wall  that 

stands  on  the  outside  of  another 

wall,  to  support  it 
By^  said  of  a  vessel  when  her  head  is 

lower  in  the  water  than  her  stem  ; 

if  her  stem  is  lower  in  the  water, 

she  is  by  the  stem 
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Byardf  a  pièce  of  leather  across  the 
breast,  used  by  those  ¥^ho  drag  the 
sledges  in  coal-pits 

Byzantine  Architecture,  About  the 
year  a.d.  328,  Constantine,  who 
had  previously  resided  at  Rome, 
commenced  his  new  capital  in  the 
East,  which  was  called  after  his 
name,  and  in  May,  330,  was  so- 
lemnly  dedicated  to  the  Virgin 
Mary.  He  adorned  it  with  so 
many  stately  édifices  that  it  nearly 
equaJiled  the  ancient  capital  itself  : 
he  hère  bnilt  a  cathedral  dedicated 
to  Santa  Sophia  or  the  Etemal  Wis- 
dom,  and  a  «hurch  to  the  Apostles. 
This  cathedral,  having  been  twice 
destroyed  by  fire,  was  finally  rebuilt 
about  532  a.  d.,  by  Justinian,  who 
had  invited  the  celebrated  architect 
Anthemius  to  Constantinople  for 
that  purpose.  It  was  completed  in 
six  years  from  the  time  of  laying 
the  first  stone. 

The  emperor,  in  his  admiration 
of  this  magnificent  édifice,  is  said  to 
hâve  exclaimed,  '*  Ihave  vanqmshed 
thee,  0  Solomon:'*  and  with  justice 
might  he  glorify  himself  ;  for  the 
dôme  of  St.  Sophia  is  the  largest  in 
the  world,  and  the  more  to  be  ad- 
mired  in  its  construction  from  the 
lowness  of  the  curvature. 

TMs  church,  after  twelve  centu- 
ries, remains  the  same,  with  the  ex- 
ception of  the  mode  of  worship  to 
which  it  is  devoted.  It  stiU  retains 
its  former  name,  but  the  Mahome- 
tans,  instead  of  the  Christians,  pos- 
sess  it. 

This  is  the  earhest  Byzantine 
building  extant,  totaUy  (Ûssimilar 
in  arrangement  to  the  Christian 
churches  in  the  empire. 

The  plan  of  the  interior  is  that  of 
a  Greek  cross,  the  four  arms  of 
which  are  of  equal  length  ;  the  cen- 
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Cabblino.  The  process  in  the  ma- 
nufacture of  iron,  which  in  Glou- 
cestersbire  is  called  *  scabbUng,'  or, 


tral  part  is  square,  the  sides  are 
about  115  feet  in  length.  At  each 
angle  of  the  square  a  massive  pier 
bas  been  carried,  86  feet  in  height 
from  the  pavement,  and  four  semi- 
drcular  arches  stretch  across  the 
intervais  overthe  sides  ofthe  square, 
and  rest  on  the  piers.  The  interior 
angles  between  the  four  piers  are 
filled  up  in  a  concave  form.  At 
145  feet  from  the  ground  is  the  level 
of  the  springing  of  the  dôme,  which 
is  115  feet  in  £ameter  ;  the  form  is 
a  segment  of  a  circle,  and  the  height 
is  equal  to  one-sixthofits  diameter 
at  the  base.  On  both  the  eastem 
and  western  side  of  the  square  is  a 
semicircular  recess,  with  dômes  that 
rest  against  the  main  arches,  and 
assist  in  resisting  the  latéral  thrust. 
On  the  north  and  south  sides  ofthe 
square  are  vestibules  forming  a 
square  on  the  plan.  Abovethevesti. 
bules  are  galleries  appropriated  to 
women  during  the  performance  of 
worship.  The  whole  church  is  sur- 
rounded  by  cloisters,  and  enclosed 
by  walls. 

The  total  cost  of  St.  Sophia  bas 
been  reckoned  at  the  lowest  com- 
putation  to  bave  exceeded  one  mil- 
lion pounds  ;  as  before  the  building 
was  4  feet  out  of  the  ground,  its 
cost  had  amounted  to  a  sum  équi- 
valent to  £  200,000  sterling. 

Besides  this  cathedral,  Justinian 
is  said  to  bave  built,  at  Constanti- 
nople, twenty-five  churches  to  the 
honour  of  Christ,  the  Virgin,  and 
the  Saints  ;  he  also  built  a  church 
to  St.  John  at  Ephesus,  and  another 
to  the  Virgin  at  Jérusalem:  the 
bridges,  hospitals,  and  aqueducts 
erected  by  this  emperor  were  nu- 
merously  distributedthroughoutthe 
empire. 
Byzanteum  artifidunif  Mosaic-work 
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more  correctly,  *  cabbling,'  may  be 
thus  described.  When  the  cast  or 
pig  iron  bas  been  subjected  to  the 
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faUnimcft  of  a  refinery^the  prodnct  ii 
cdled  '  Ffaiery:'  it  is  then  carried  to 
llie  forge,  and  smdted  in  a  fiirnàce 
iviâi  duurcoal:  in  a  short  time,  a 
large  bail,  abont  2^  cwt,  is  formed 
by  working  with  an  iron  bar;  this 
ImH  is  then  taken  to  a  large  bam- 
raer,  and  beaten  into  a  flat  oval  or 
oUong  shape,  from  2  to  4  Inches 
in  fhickness:  this  is  allowed  to 
eodl,  when  'eabbling'  commences, 
and  which  is  simply  breaking  up 
tlda  flat  iron  into  small  pièces. 
Men  aie  espedally  allocated  for 
this  opération,  and  are  named 
*  cabblers/  The  [neces  of  iron  ob- 
fained  by  cabbling  are  then  heated 
in  another  fomaoe  almost  to  fusion, 
bammered  down  into  slume,  and 
vttiinately  drawn  ont  into  bar-iron 

GsMiiy  a  Toom  or  apartment  in  a  ship 
wbere  any  of  the  officers  nsnally 
ntîde,  and  also  used  in  passenger 
vetsela  for  the  résidence  of  passen- 
gers 

CiMnet  pieiureSf  usnally  denominated 
ao,  are  smaU  Taluable  paintings  from 
the  old  masters,  painted  on  copper, 
panel,  or  canyas.  Modem  subjects, 
if  painted  small  in  size,  should 
eqnally  be  called  Cabinet 

Cabinetêf  in  Tudor  times,  were  of 
massive  proportions,  carved  in  oak, 
ebony,  walnut,  and  otherwoods, 
inlaid.  Some  of  them  answered 
the  double  purpose  of  depositories 
and  cupboards  for  plate,  from 
having  drawers  and  recesses,  or 
ambries,  endosed  by  doors;  and 
broad  shelves  between  the  tiers  of 
tumed  columns  were  conspicuous 
objects  in  thèse  apartments 

Cablef  a  thick  stout  rope,  made  of 
hemp,  &c.,  to  keep  a  ship  at  anchor 

Cable-mouldinfff  abcÂd  ortoros  mould- 
ing,  eut  in  imitation  of  the  twisting 
of  a  rope,  much  used  in  the  later 
period  of  the  Norman  style 

CabUngy  a  round  moulding,  frequently 
used  in  the  flûtes  of  columns,  pilas- 
ters,  &C. 

Cadueettt,  an  emblem  or  attribute  of 
Mercury  ;  a  rod  entwined  by  two 
winged  serpents 


Cmlaiura  (Greek),  a  brandi  of  the 
flne  arts,  undiar  which  ail  sorts  of 
omamental  woik  in  métal,  except 
actual  statues,  appear  to  be  induded 

CœmerUiciui,  budlt  of  unhewn  stones  ; 
large  irregular  masses  laid  togethei 
without  mortar,  haying  the  inter- 
stices filled  in  with  small  chippings 

Caen  êtone,  a  peculiar  quality  of  stone 
used  for  building  purposes,  prin- 
dpally  for  Gothic  structures  ;  it  is 
taken  from  quarries  in  Normandy 

Cttinonj  a  wooden  frame  or  box  with 
a  flatbottom,  made  of  strong  timbers 
firmly  connected  together;  used  for 
laying  the  foundations  of  a  bridge 
in  situations  where  the  oofiSer-dun 
cannot  be  adopted 

Caissorit  a  name  given  to  the  sunk 
panels  of  vaiious  geometrical  forms 
symmetrically  disposed  in  flat  or 
vaulted  ceilings,  or  in  soffits  genfr> 
rally 

Calf  in  Comish  mining,  a  kind  of  iron 
Gossan  stone  found  in  the  bryle  and 
backs  of  Iodes,  muçh  of  the  colour 
of  old  iron  ;  reckoned  a  poor  biood 
with  tin 

Càkary  a  small  oven  or  reyerberatory 
fiimace,  in  which  the  first  calcina- 
tion  of  sand  and  potashes  is  made 
for  tuming  them  into  frit,  from 
which  glass  is  ultimately  made 

Oûcareouê  earth,  the  same  as  lime, 
and  of  which  there  are  yarious  conw 
binations,  as  marble,  limestone, 
mari,  gypsiun,  &c. 

Caïcatorium,  among  the  Romans,  a 
raised  platform  of  masonry  in  the 
cellar  attached  to  a  yineyard 

Calcination,  the  process  of  subjecting 
a  body  to  the  action  of  fire,  to  drive 
off  the  yolatile  parts,  whereby  it  is 
reduced  to  a  condition  that  it  may 
be  conyerted  into  a  powder  :  thus 
marble  is  conyerted  into  lime  by 
driying  off  the  carbonic  add  and 
water;  and  gypsum,  alnm,  borax, 
and  other  salme  bodies  are  said  to 
be  calcined  when  they  are  deprived 
of  their  water  of  aystallization 

Cakhtmf  the  metallic  basis  of  liine 

Calcogm^hyy  to  ymte,  engraye,  &c.     . 

Calculating  machines  «ce  oi  e»xV}  Vxv-^^ 
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vention  ;  but  recently  Mr.  Babbage 
bas  completed  a  cidculating  ma- 
chine surpassîng  ail  previous  ones  : 
the  machine  accomplishes  the  ad- 
ditions of  nmnbers  by  the  move- 
ments  of  a  nmnber  of  cylinders 
having  on  the  convex  surface  of 
each  the  séries  of  numbers  12  3  4 
5  6  7  8  9  0;  and  the  opérations 
are  of  two  Idnds  :  by  the  first  the 
additions  are  made,  and  by  the 
second  there  is  introduced  the  1, 
which  should  be  carried  to  the 
ten's  place  every  time  that  the  sum 
of  the  two  numbers  is  greater  than 
10,  &c. 

Caldarium^  the  bot  bath.  The  vase 
which  supplied  the  bot  bath  was 
likewise  so  termed 

Caldariunif  according  to  VitruTius,  the 
thermal  chamber  in  a  set  of  baths 
CalendeTf  a  mechanical  engine  for 
dressing  and  finishing  cloths 

CalendSf  in  Roman  antiquity,  the  first 
day  of  every  month 

Caliber  or  Caliper  compassés;  com- 
passés made  with  bowed  or  arched 
legs,  for  the  purpose  of  taking  the 
diameter  of  any  round  body 

CalibeTy  an  instrument  used  by  car- 
penters,  joiners,  and  bricklayers,  to 
see  whether  their  work  be  weU 
squared 

Calico,  a  cloth  made  ft'om  cotton  wool, 
like  linens  ;  the  origin  of  the  nïune 
is  from  Calicut,  in  India 

Calico  printinfff  the  art  of  applying 
coloured  pattems  on  a  white  or 
coloured  ground  of  Unen  or  cotton 

(-alkf  a  Comish  term  for  lime 

CalHperSj  a  species  of  compassés  with 
legs  of  a  circular  form,  used  to  take 
the  thickness  or  diameter  of  work, 
either  circular  or  flat;  used  also  to 
take  the  interior  size  of  holes 

Callipers,  in  tuming,  compassés  with 
each  of  the  legs  bent  into  the  form 
of  a  curve,  so  that  when  shut  the 
points  are  united  ;  and  the  curves, 
being  equal  and  opposite,  enclose  a 
space.  The  use  of  the  callipers  is 
to  try  the  work  in  the  act  of  tum-  i 

ing:,  in  order  to  ascertain  the  dia-  \ 
meter  ortbe  diameters  of  the  various  \ 
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parts.  As  the  points  stand  nearer 
together  at  the  greatest  required 
diameter  than  the  parts  of  the  legs 
above,  the  callipers  are  well  adapted 
to  the  use  intended 

Callys  or  Killas  (Comish),  hard,  smart; 
the  most  common  and  agreeable 
stratum  in  our  mine  country,  usually 
called  killas 

Calorie,  the  matter  and  cause  of  beat 

CalorifiCy  in  chemistry,  the  quality  of 
producing  beat 

CalorimeteTf  an  instrument  to  measure 
the  beat  given  out  by  a  body  in 
cooling  by  the  quantityof  ice  itmelts 

Calguinff,  the  process  of  copying  or 
transferring  a  drawing.  It  is  ef- 
fected  by  rubbing  over  the  back  of 
the  original  with  a  fine  powder  of 
red  chalk  or  black  lead;  the  smeared 
sîde  is  then  laid  on  a  sheet  of  paper, 
and  the  hnes  of  the  drawing  are  traeed 
by  a  blunt-pointed  needle»  which 
imprînts  them  on  the  paper  under- 
neath.  Another  method  is  to  hold 
the  drawing  up  to  a  window  with 
a  sheet  of  paper  before  it:  the  out- 
lines  will  appear  through,  and  may 
be  pencilled  off  without  damage  to 
the  original 

Calyon,  fihit  or  pebble  stone,  used  in 
building  walls,  &c. 

Cam,  in  steam  machinery,  a  plate  with 
curved  sides,  triangular  or  other- 
wise,  fixed  upon  a  revolving  shaft, 
for  changing  the  uniform  rotatory 
motion  into  an  irregular  rectilineaJ 
motion.  It  is  sometimes  used  for 
moving  the  slide-valves 

CamaieUf  a  term  used  in  painting  when 
there  is  only  one  colour,  the  light 
and  shades  being  of  gold,  or  on  a 
golden  and  azuré  ground.  Itischiefiy 
used  to  represent  basso-riUevo 

Càmber,  the  convexity  of  a  beam  upon 
the  upper  surface,  in  order  that  it 
may  not  become  concave  by  its  own 
weight,  or  by  the  binder  it  may  bave 
to  sustain,  in  the  course  of  time 

Camber-èeams  are  those  used  in  the 
flats  of  truncated  roofs,  and  raised 
inthemiddle  with  an  obtuse  angle, 

'wa,tà&  \io^\i  «aie»  ^^  ^^  ^^^^ 
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Càmèer-^9f  a  pièce  of  wood,  gene- 
nlly  aboat  half  an  inch  thidc,  with 
«t  least  one  cnrred  edge  rising 
aboat  1  inch  in  6  ieet,  for  drawing 
the  aoffit-lines  of  straight  arches  : 
when  the  other  edge  is  curved,  it 
rîaea  only  to  aboat  one-half  of  the 
other,  viz.  àbont  half  an  inch  in 
6  feet,  for  the  pnrpose  of  drawing 
ihe  upper  dde  of  the  arch  ao  as 
to  prevent  it  from  becoming  hol- 
low  by  the  settling  of  the  bricks. 
The  npper  edge  of  the  arch  is  not 
always  cambered,  some  persons  pre- 
feningittobe  straight.  Tbebrick- 
layer  is  always  provided  with  a 
camber-slipywhichbeing  saffidently 
long,  answers  to  many  différent 
-widtiis  of  openings  :  when  he  bas 
done  drawing  bis  arch,  he  gives 
the  camber-f&p  to  the  carpenter, 
in  order  to  form  the  centre  to  the 
reqoired  conre  of  the  soffit 

Camàerinç,  a  sea  phrase,  ased  when  a 
deck  is  higher  in  the  middle  than 
at  the  ends 

Camel,  the  name  of  a  machine  used  by 
the  Dutch  for  carrying  Tessels  hea- 
vily  laden  over  the  sand-banks  in 
the  Zuyder  Zee 

Caméra  (Greek),  an  arched  or  vaulted 
roof,  covering  or  ceiling,  formed  by 
drcolar  bands  or  beams  of  wood, 
over  the  intervais  of  which  a  coating 
of  lath  and  plaster  was  spread: 
they  resembled,  in  their  construc- 
tion, the  hooped  awnings  now 
commonly  in  use 

Camera-biclda,  and  Camera-obscuray 
(the  light  and  dark  chamber,)  the 
names  given  to  two  methods,  simi- 
lar  in  principle,  ofthrowing  images 
of  extemal  objects  upon  plane  or 
corved  suifaces,  fof  the  purpose  of 
drawing  or  amusement:  in  the  first 
oontrivance  there  is  no  chamber; 
but  as  it  was  the  last  invented,  and 
as  its  predecessor  had  been  called 
the  'camera-obscura,'  it  was  termed 
the  '  camera-lucida' 

Camere^ed,  a  tenu  applied  to  the  roof 
of  achiûch 

Canuê,  the  slender  rods  of  métal 
osed  by  g^àxien  as  tumed  lead;  / 


they  are  usnally  cast  in  lengths 
which  measore  12  or  14  inches 

CammuSf  according  to  Pliny,  a  smelt- 
ingfurnace 

Campana  or  Coti^Mmtfte,  or  Gtittœ, 
the  drops  of  the  Donc  architraye 

Can^ianUef  from  the  Italian,  a  bell- 
tower,  prindpally  osed  for  church 
purposes,  but  now  sometimes  for 
domestic  édifices 

Canyifhor  wood  is  imported  from  China 
and  the  Indies  in  logs  and  planks 
of  large  size,  and  used  in  England 
for  cabinet-woric  and  tumery 

Canqms  Martius,  a  district  outside 
the  walls  of  andent  Rome,  between 
the  Quirinal  and  Pincian  Mounts 
and  the  Tiber,  dedicated  to  Mars  : 
there  public  exercises  were  per- 
formed,  and  the  consuls  and  other 
magistrates  dected  :  it  was  adomed 
with  statues,  columns,  arches,  &c., 
and  much  frequentedbythe  citizens 

Cam  «food,  the  best  and  hardest  of 
the  red  dye-woods:  it  is  brought 
from  Afnca,and  used  in  omamental 
and  eccentric  tumery 

Canalf  an  artificial  water-course  for 
Connecting  rivers  or  lakes  ;  a  navi- 
gable conmiunication 

CanaliSf  in  Latin,  a  water-pipe  or 
gutter  ;  used  in  architecture  for  any 

'  channel,  such  as  the  flutîngs  of  co- 
lumns; the  channel  between  the 
volutes  of  an  lonic  column 

Canary  wood,  from  South  America, 
is  a  Sound,  light,  orange-coloured 
wood,  used  for  cabinet*work,  mus- 
ketry,  and  tumery 

CancelHf  among  the  Romans,  iron 
gratings  and  trellis-work  ;  in  mo- 
dem buildings,  latticed  Windows 
made  vrith  cross-bars  of  wood,  iron,, 
lead,  &c. 

Candela,  a  candie,  made  either  of 
wax  or  tallow  ;  used  generally  by 
the  Romans  before  the  invention 
of  lamps 

Candelabrumf  originally  a  candie- 
stick,  but  afterwards  used  to  sup- 
port lamps 

Candlemas,  the  popular  name  for  the 
feast  of  the  PurifiLca^oïi  ol  ^t 
Virgin  Mary,  ïehruaiv  ^i  àfcfvNeô. 
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from  the  lights  which  were  then 
distributed  and  carried  about  in 
procession 

Candlestick  of  gold  {The)  was  made 
by  M  oses  for  the  service  of  the 
Temple,  and  consisted  wholly  of 
pure  gold  :  it  had  seven  branches, 
upon  the  çxtremitie^  of  which  were 
seven  golden  lamps,  which  were 
fed  with  pure  olive  oil,  and  lighted 
every  evening  by  the  priest  on 
duty  :  it  was  used  in  the  holy 
place,  and  served  to  illumine  the 
altar  of  incense  and  the  table  of 
shew-bread,  which  stood  in  the 
same  chamber 

Candlesticks,  The  magnificence  of 
thèse  articles  was  at  first  displayed 
in  chapels  and  in  domestic  apart- 
ments,  as  banquets  in  early  times 
were  given  by  daylight.  We  find 
them,  however,  of  very  costly  de- 
scriptions. In  Henry  the  Eighth's 
temporary  banqueting  -  room,  at 
Greenwich,  "thecandlestykeswere 
of  antyke  worke,  which  bare  little 
torchetts  of  white  waxe:  thèse 
candlestykes  were  poliâhed  lyke 
ambre." 

Cangica  wood^  from  South  America,  is 
of  a  light  and  yellow-brown  colour, 
used  for  cabinet-work  and  turnery 

Can-hooksj  strings  with  fiât  hooks  at 
each  end,  used  for  hoisting  bar- 
rels  or  light  casks 

Canopyj  a  covering  or  hood,  the  en- 
riched  projecting  head  to  a  niche 
or  tabernacle.  The  tablet  or  drip- 
stone,  whether  straight  or  circular, 
over  the  heads  of  doors  or  Windows, 
if  enriched,  is  so  called 

Canopy,  in  Gothic  architecture,  an 
omamental  projection  over  doors, 
Windows,  &c.;  acoveringoverniches, 
tombs,  &c. 

Cant^  a  term  used  among  carpenters 
to  express  the  cutting  off  the  angle 
of  a  square 

Cantaliverj  a  kind  of  bracket  to  sup- 
port eaves,  cornices,  balconies,  &c. 

Cantedf  applied  to  a  pillar  or  turret 
when  the  plan  is  of  a  polygonal 
form 

Can/erii,  beami  of  wood  in  the  frame- 
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work  of  a  roof,  extending  from  the 
ridge  to  the  eaves,  corresponding 
to  the  rafters  of  a  modem  roof. 
The  Word  canterii  was  also  applied 
to  two  inclining  reeds  fixed  in  the 
ground  some  distance  asunder  and 
meeting  at  the  top,  for  the  support 
of  vines 

CantharuSf  a  fountain  or  cîstem  in 
the  atrium  or  court-yard  before 
ancient  churches,  at  which  persons 
washed  before  they  entered  the 
sacred  bmldings 

CanthttSf  in  Greek  and  Latin,  the 
tire  of  a  wheel  ;  a  hoop  of  iron  or 
bronze  fastened  on  to  the  felloc,  to 
préserve  the  wood  from  abrasion 

Cantilevers  are  horizontal  rows  of 
timbers,  projecting  at  right  angles 
from  the  naked  part  of  a  wall,  for 
sustaining  the  eaves  or  other  mould- 
ings 

Cant-movMmgy  abevelled  surface,  nei- 
ther  perpendicular  to  the  horizon 
nor  to  the  vertical  surface  to  which 
it  maybe  attached 

Cantoned^  in  architecture,  is  when  the 
corner  of  a  building  is  adomed 
with  a  pilaster,  an  angular  column, 
rustic  quoins,  or  any  thing  that  pro- 
jects  beyond  the  wall 

Cant-pieceSf  in  ships,  pièces  of  timber 
fastened  to  the  angles  of  fishes  and 
side-trees,'  to  supply  any  part  that 
may  prove  rotten 

Cant -timbers f  in  ship-building,  those 
timbers  or  ribs  of  the  ship  which 
are  situated  afore  or  abaft,  or  at  the 
two  ends,  where  the  ship  grows 
narrower  below 

Cant-timber  abaft,  the  chock  upon 
which  the  spanker-boom  restswhen 
the  sail  is  not  set 

Cantuar.  The  signature  of  the  Arch- 
bishop  of  Canterbury,  is  thus  abbre- 
viated,  the  Christian  name  being 
usually  prefixed 

Canvas,  the  cloth  of  which  the  sails 
of  ships  are  made 

Caoutchouc,  a  substance  produced  by 
the  sephonia  elastica,  the  ficus  elas- 
tica,  and  the  urceola  elastica,  and 
many  other  American  and  Asiatic 
trees.     It  is  often  termed  Indian 
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rubber,  from  its  use  in  remoTing 
pencil  traces  frompaper.  Thereare 
various  Chemical  properties  which 
render  caoutchouc  yaluable  in  the 
arts,  but  elasticity  and  imperviouS' 
ness  to  water  are  those  for  which 
it  is  most  prized.  It  is  worked  into 
a  great  variety  of  useM  things  for 
dress  and  for  domestic  purposes 

Ckqty  a  tbick,  strong  block  of  wood, 
withtwo  holestbroughit,one  square 
and  the  other  round,  used  in  ship- 
building  to  confine  together  the 
bead  of  a  mast  and  the  lower  part 
of  tbat  next  above  it 

Ce^Mcityt  the  same  in  sensé  as  content 
or  volume  in  pure  mathematics. 
In  physics  it  generally  signifies  the 
power  of  holding  or  retaining:  thus 
we  speak  of  the  capadty  of  a  body 
for  beat,  &c. 

Ggtel,  in  mining,  a  stone  composed  of 
quartz,  schorl,  andhomblende,  usu- 
ally  occurring  in  one  or  both  walls 
of  a  Iode,  and  more  frequently  ac- 
companying  tin  than  copper  ores 

CapiUary  attraction  and  répulsion. 
Thèse  names  bave  been  given  to  the 
properties  of  matter  "which  cause 
the  ascent  above  or  descent  below 
the  level  of  the  surrounding  fluid 
wbicb  takes  place  when  a  tube  of 
small  diameter  is  dipped  into  water, 
mercury,  &c. 

Ceqntal,  in  architecture,  the  bead  or 
uppermost  part  of  a  column  or  pi- 
laster.  The  capitals  of  the  columns 
constitute  the  principal  and  most 
obvions  indicial  mark  of  the  re- 
spective orders.  For  those  of  each 
of  the  three  classes  or  orders  a  cer- 
tain character  conformable  with  the 
rest  of  the  order  is  to  be  observed; 
but  tbat  attended  to,  further  re- 
striction is  unnecessary.  Between 
several  examples,  ail  decidedly  re- 
ferrible  to  one  and  the  same  order, 
very  great  spécial  différences  occur, 
and  there  might  easily  be  a  very 
great  many  more.  Although  the 
capital  itself  is  indispensable,  it  is 
80  only  aesthetically,  and  not  ont  of 
positive  necessity.  The  necessity  is 
only  artistic  :  d^ration  ofthe  kind 


there  must  be,  but  the  express  mode 
of  it  is  one  of  those  matters  which 
should  be  left  to  design,  to  which 
it  properly  belongs.  Capitals  are 
just  as  legitimate  subjects  for  the 
exercise  of  taste  and  invention  as 
any  thing  else  in  décorative  design. 
The  capital  is  only  an  ornamental 
bead  to  the  column,  and  therefore 
admits  of  being  as  freely  designed 
as  any  other  pièce  of  omament,  on 
the  conditions  of  its  being  accordant 
in  character  with  the  rest  of  the 
order,  and  of  forming  an  agreeable 
transition  from  the  shaft  of  the  co- 
lumn to  the  architrave 

Capitoliumy  a  temple  or  citadel  at 
Rome,  on  the  Tarpeian  rock  :  it  was 
finished  by  Tarquinius  Superbus, 
and  consecrated  by  the  consul  M. 
Horatius, — was  burnt  in  the  time 
of  Marins,  and  rebuilt  by  Sylla,  — 
destroyed  a  second  and  third  time 
in  the  troubles  under  Vitellius  aud 
Vespasian,  and  lastly  raised  again 
by  Domitian.  Its  name  was  de- 
rived  from  the  discovery  of  the 
bead  of  ToliuSy  during  the  excava- 
tion of  the  earth  for  the  founda- 
tion.  Q.  Catulus  consecrated  it  to 
Jupiter  Capitolinus,  and  covered 
it  with  gilded  brass  tiles.  The 
steep  ascent  of  the  rock  was 
mounted  by  100  steps  on  the  side 
of  the  forum.  In  the  temple  were 
statues  of  gold  and  silver,  vessels 
of  those  metals  and  of  crystal,  and 
3000  brass  tables  on  which  the 
Roman  laws  were  engraved 

Ciq)le  (in  Comwall)  atone  \%  something 
like  limestone,  but  will  not  bum. 
The  walls  of  most  Iodes  are  of  this 
kind,  and  therefore  it  is  common 
to  call  a  Iode  by  the  name  of  its 
caple;  those  veins  which  abound 
with  it  are  termed  caples  or  caple- 
lodes 

Capreolif  the  pièces  of  timber  on  a 
roof  which  serve  to  uphold  the 
axes  or  principals.  A  fork  inclined 
so  as  to  aiford  support  to  any  thing 
was  formerly  called  a  Cqpreolus 

Capaa  or  Capsula^  a  box  for  holdiiv^ 
books  among  t\ie  'Bjomvii^*.  V\i«,%<& 
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boxes  were  usually  made  of  beech 
wood,  and  were  cylindrical  in  form 

Capsize,  to  overturn 

Capstarijin  naval  architecture,  a  strong 
massive  pièce  of  timber  let  down 
through  the  decks  of  a  ship,  and 
resting  its  foot  or  axis,  which  is 
shod  with  iron,  in  an  iron  socket, 
called  a  saucer,  fixed  on  a  wooden 
block  or  standard,  called  the  step, 
resting  on  the  beams 

Captain,  in  mining,  an  experienced 
miner;  one  who  directs  and  over- 
sees  the  workmen  and  business  of 
a  mine 

Caracol,  a  term  sometimes  used  for  a 
staircase  in  a  hélix  or  spiral  form 

Caradoc  formation,  the  uppermost  of 
the  two  great  divisions  of  the  lower 
silurian  strata  of  Murchison,  seen 
principally  in  Shi'opshire,  Worces- 
tershire,  Soraersetshire,  &c.,  and  on 
the  eastern  borders  of  Wales 

Caravanserai,  a  building  in  the  East, 
expressed  in  our  version  of  the 
Scripture  by  the  term  Inn;  in 
Turkey  it  is  understood  to  be  a 
place  of  accommodation  for  strangers 
and  travellers  :  they  are  built  at 
proper  distances  through  the  roads 
of  theTurkish  dominions,  and  afford 
the  indigent  and  weary  traveller  an 
asylum  from  the  inclemency  of  the 
weather 

Carbon,  a  non-metallic  elementary 
sohd  body,  which  is  widely  diifused 
throughout  nature.  The  purest  and 
at  the  same  time  the  rarest  form  in 
which  it  occurs  is  that  of  the  dia- 
mond  ;  the  more  common  states  in 
which  it  is  met  with  are  those  of 
anthracite,  graphite,  and  coal  :  an- 
other  form  is  that  of  charcoal 

Carbonate,  a  sait  composed  of  car- 
bonic  acid  and  a  base.  The  chief 
varieties  are  described  under  their 
alkaline,  earthy,  and  metallic  bases 

Carburet,  a  compound  of  carbon  with 
nitrogen,  metals,  &c. 

Carcass  (The)  of  a  building  is  the 
naked  walls  and  the  rough  timber- 
work  of  the  flooring  and  quarter 
partitions  before  the    building  is 
/     plastered  or  the  floors  laid 


Carcas8-roqfingy  that  which  supports 
the  covering  by  a  grated  frame  of 
timber-work 

Carcer,  a  prison  or  gaol.  The  Roman 
prisons  were  divided  into  three 
stories,  one  above  the  other,  each 
of  which  was  appropriated  to  dis- 
tinct purposes 

Card-making  machine,  an  arrange- 
ment of  wires  used  in  the  cotton 
manufacture,  for  disentangling  the 
fibres  of  cotton  preparatory  to  spin- 
ning 

Cardo,  a  pivot  and  socket,  an  appa- 
ratus  by  means  of  which  the  doors 
of  the  ancients  were  fixed  in  their 
places,  and  made  to  revolve  in 
opening  and  shutting 

Careening,  the  opération  of  heaving 
a  ship  down  on  one  side  by  the 
application  of  a  strong  purchase 
to  her  masts,  which  are  properly 
supported  for  the  occasion,  to 
prevent  their  breaking  with  so 
great  a  strain,  and  by  which  means 
one  side  of  the  bottom,  being 
elevated  above  the  surface  of  the 
water,  it  may  be  cleansed  or  re- 
paired 

Carina,  according  to  Cicero,  the  keel 
or  lowest  pièce  of  timber  in  the 
frame-work  of  a  ship 

Car/f72^«,  short  pièces  of  timber  ranging 
fore  and  aft  from  one  deck-beam  to 
another,  into  which  their  ends  are 
mortised  :  they  are  used  to  sustain 
and  fortify  the  smaller  beams  of  the 
ship 

Carliste  Table8,%o  called  from  the  more 
récent  mode  of  making  calculations 
of  the  value  of  annuities  on  lives, 
based  on  the  average  duration  of 
human  life,  as  taken  at  Carlisle,  in 
Cumberland.  The  value  of  a  life 
annuity  dépends  upon  the  manner 
in  which  it  is  presumed  a  large 
number  of  persons,similarly  situated 
vrith  the  buyer,  would  die  off  suc- 
cessively.  Various  tables  of  thèse 
décréments  of  life,  as  they  are 
called,  hâve  been  constructed  from 
observations  made  among  différent 
classes  of  lives.  Some  make  the 
mortality  greater  than  others  ;  and, 
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of  course,  tables  which  give  a  large 
mortality  give  the  value  of  tlie  an- 
nuity  smdler  than  those  which 
suppose  men  to  live  longer.  Those 
who  buy  annuities  wouid  therefore 
be  glad  to  be  rated  according  to 
tables  of  high  mortality,  or  loYf^ 
expectation  of  life;  while  those 
who  sell  them  would  prefer  receiv- 
ing  the  price  indicated  by  tables 
which  give  a  lower  rate  of  morta- 
lity. Hence  anse  bargains  or  sti- 
pidations  according  to  either  the 
Northampton  or  Carlisle  tabulated 
rating  of  the  duration  of  life.  In 
assurances  the  reverse  is  the  case  : 
the  shorter  the  time  which  a  man 
is  supposed  to  live,  the  more  must 
he  pay  the  office,  that  the  latter 
may  at  his  death  hâve  accumulated 
wh^ewithal  to  pay  the  amount. 
The  Northampton  tables,  formed 
by  Dr.  Price,  from  observations  of 
burials  at  Northampton,  as  com- 
pared  with  ail  other  tables  of  au- 
thority,  give  too  high  a  mortality 
at  ail  the  younger  and  middle  âges 
of  life,  and,  consequently,  too  low 
a  value  of  the  annuity.  The  Car- 
lisle tables,  formed  by  Mr.  Milne, 
give  much  less  mortality  than  most 
of  the  old  tables,  and  therefore  a 
higher  value  of  the  annuities  :  they 
bave  been  proved  to  represent 
the  actual  state  of  life  among  the 
middle  classes 

Carminé  {coUmr)^  a  name  originally 
given  only  to  fine  spécimens  of  the 
tinctures  of  kermès  and  cochineal, 
and  denoting  generally  at  présent 
any  pigment  which  resembles  them 
in  beauty,  richness  of  colour,  and 
fineness  of  texture  :  hence  we  hear 
of  blue  and  other  coloured  car- 
mines,  though  the  term  is  princi- 
pally  confined  to  the  crimson  and 
scarlet  colours  produced  from 
cochineal  by  the  agency  of  tin 

Carn,  in  Comish  mining,  a  rock;  a 
heap  of  rocks  ;  a  high  rock 

(amagioni  (of  the  Itaiians),  a  colour 
which  differs  from  terra  puzzuoli 
in  its hue;  in  which  respect,  other 
variations  and  dénominations   are 


produced  by  dressing  and   com- 
pounding 

Caroly  a  small  closet  or  enclosure  to 
sit  and  read  in 

Carpenter*8  square:  the  stock  and 
blade  are  formed,  in  one  pièce,  of 
plate-iron,  and  the  instrument  is 
thus  constructed: — one  leg  is  18 
inches  in  length,  numbered  from 
the  exterior  angle  ;  the  bottom  of 
the  figures  are  adjacent  to  the  in- 
terior  edge  of  the  square,  and  con- 
sequently their  tops  to  the  exterior 
edge  :  the  other  leg  is  12  inches  in 
length,  and  numbered  from  the  ex- 
tremity  towards  the  angle  ;  the 
figures  are  read  from  the  internai 
anglcf  as  in  the  other  side  ;  and 
each  of  the  legs  is  about  an  inch 
broad.  It  is  not  only  used  as  a 
square,  but  aiso  as  a  level,  and  as  a 
rule:  its  application  as  a  square 
and  as  a  rule  is  so  easy  as  not  to 
require  any  example;  but  its  use 
as  a  level,  in  taking  angles,  may  be 
thus  illustrated:  suppose  it  were 
required  to  take  the  angle  which 
the  heel  of  a  rafter  makes  with  the 
back, — apply  the  end  of  the  short 
leg  of  the  square  to  the  heel-point 
of  the  rafter,  and  the  edge  of  the 
square  level  across  the  plate  ;  ex- 
tend  a  line  from  the  ridge  to  the 
heel-point,  and  where  this  line  cuts 
the  perpendicular  leg  of  the  square, 
mark  the  inches  :  this  will  show 
how  far  it  déviâtes  from  the  square 
in  12  inches 

Carpenters^  tools  :  the  principal  tools 
used  in  the  rougher  opérations  of 
carpentry  are  the  axe,  the  adze,  the 
chisel,  the  saw,  the  mortise  and 
tenon-gauge,the  square, the  plumb- 
rule,  the  level,  the  auger,  the  crow, 
and  the  draw-bore-pin,  or  hook-pin, 
for  draw-boring 

Carpentry  is  the  art  of  combining 
pièces  of  timber  for  the  support  of 
any  considérable  weight  or  pres- 
sure. 

The  theory  of  carpentry  is 
founded  on  two  distinct  branches 
of  mechanical  science  :  the  one  in- 
forms  us  how  strains  are  çro^ac^ated 
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through  a  System  of  framing;  the 
other,  how  to  proportion  the  ré- 
sistance of  its  parts,  so  that  ail  may 
be  sufficiently  strong  to  resist  the 
strains  to  which  they  are  exposed. 
The  one  détermines  the  stability 
of  position,  the  other  the  stability 
of  résistance.  Each  of  thèse  may 
be  considered  in  the  most  simple 
manner  the  subject  admits  of,  with 
the  addition  of  rules  and  practical 
remarks. 

Timber  is  wrought  into  varions 
forms  according  to  the  principles 
of  geometry  ;  and  thèse  forms  are 
to  be  preserved  in  their  original 
shape  only  by  adjusting  the  stress 
and  strain  according  to  the  laws  of 
mechanics.  Hence  the  import- 
ance  of  studying  both  thesesciences 
is  évident,  and  particularly  the 
latter;  for  miless  the  stress  and 
strain  be  accurately  a^justed,  the 
most  careful  attention  to  geometri- 
cal  rules,  and  the  most  skilful  work- 
manship,  ^ill  be  exerted  in  vain. 
If,  for  instance,  the  centre  of  an 
arch  were  to  be  drawn  and  worked 
ever  so  truly  to  the  curve  required, 
vvhat  would  it  avail  if  the  centre 
changed  its  form  with  every  course 
of  stone  laid  upon  it  ?  And  it  must 
be  remarked,  that  this  is  not  an 
imaginary  case,  but  one  that  bas 
frequently  happened  ;  and  not  only 
to  men  ignorant  of  mechanics,  but 
to  some  of  the  most  celebrated  en- 
gineersthat  France  ever  produced. 

The  engineers  of  our  own  coun- 
try  bave  been  more  successful, 
having  succeeded  in  gradually  in- 
troducing  a  better  principle  of  con- 
structing  centres  than  our  neigh- 
bours.  The  greatest  defect  of  the 
English  centres  is  now  an  excess 
of  strength,  which,  on  principles  of 
economy,  it  would  be  désirable  to 
avoid  in  érections  for  temporary 
purposes 
Carpentry,  in  civil  architecture,  is  the 
art  of  employing  timber  in  the  con- 
struction of  buildings. 

The  first  opération  of  dividlng  a 
pièce  of  timber  into  scantlings,  or 


boards,  by  means  of  the  pit-saw, 
belongs  to  sawing,  and  is  previous 
to  any  thing  donc  in  carpentry. 

The  tools  employed  by  the  car- 
penter  are  a  ripping.saw,  a  hand- 
saw,  an  axe,  an  adze,  a  socket- 
chisel,  a  firmer  chisel,  a  ripping- 
chi8el,an  auger,a  gimlet,  a  hammer, 
a  mallet,  a  pair  of  pincers,  and  some- 
times  planes  ;  but  as  thèse  are  not 
necessarily  used,  they  are  described 
under  the  head  of  joinery,  in  which 
they  are  absolutely  necessary 

Carrara  marbUt  a  species  of  white 
marble  :  it  is  distinguished  from 
the  Parian  or  statuary  marble  by 
being  barder  and  less  bright.  It 
takes  its  name  from  Carrara,  in 
Italy 

Carrelt  a  pew,  closet,  or  desk,  with  a 
seat  placed  under  a  window,  where 
the  monks  were  engaged  in  copying 
writings 

Carriage  of  a  %tair^  the  timber  which 
supports  the  steps 

Carrick'bendf  a  kind  of  knot.  Car- 
rick-bitts  are  the  windlass-bitts 

Carrier,  the  pièce  of  iron  which  is 
fixed  by  a  set-screw  on  the  end  of 
a  shaft  or  spindle  to  be  tumed  in 
a  lathe,  to  carry  it  round  by  the 
action  of  the  driver  of  the  centre 
chuck 

Carry  aiway,  a  sea  term,  to  break  a 
spar  or  part  a  rope 

Carioon,  a  distemper-coloured  draw- 
ing,  made  on  paper,  linen,  parch- 
ment,  &c.,  of  the  exact  pattern  of 
a  design  intended  to  be  executed 
either  in  tapestry,  mosaics,  or  on 
glass:  such  are  Raphael's  divine 
pictures  in  Hampton  Court  Palace 

Cartoon,  in  painting,  a  design  drawn 
on  strong  paper,  sometimes  after- 
wards  csdqued  through,  and  trans- 
ferred  on  the  fresh  plaster  of  a 
wall,  to  be  painted  in  Â*esco 

Cartouchf  the  same  as  modillion,  ex- 
cept  that  it  is  exdusively  used  to 
signify  the  blocks  or  mo(Ûllions  on 
the  eaves  of  a  house 

Cartouche,  an  ornament  representing 
a  scroll  of  paper 

Caracrtt,  or  Chica,  a  new  pigment. 
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of  a  soft  powdery  texture  and  rich 
maiTone  colour,  first  brought  from 
Soath  America  by  Lient.  Mawe 

Carvinff  and  inlaying  of  woods  had 
become  pretty  gênerai  at  the  latter 
end  of  the  sixteenth  centory  :  "  at 
Hardwick,inDerby8hire(lô70),the 
wood-work,  in  seyeral  of  the  prin- 
cipal apartments,  is  oak,  inlaid  with 
ebony  omaments  on  the  panels  and 
stiles.  The  doors  and  shutters  of 
'  Mary  Queen  of  Scot's  room/  as  it 
is  calledy  are  framed  in  panels  of 
light  wood,  inlaid  with  profiles  of 
the  Cfesars,  and  other  enrichments  ; 
the  stiles,  of  darker  coloured  oak. 
In  the  state-room,  the  walls  are 
divided,  at  about  half  the  height, 
by  a  stringing,  the  upper  part  filled 
with  landscapes,  figures,  and  ani- 
mais, relieved  in  plaster,  and 
painted  in  their.  proper  colours  on 
white  ground  ;  and  the  lower  divi- 
sion  hung  with  tapestry.  The 
chimney  front  is  entirely  occupied 
byalarge  armoriai  compartment,  re- 
lieved in  plaster  and  emblazoned^' 

Caryates  or  Caryâ^û^e»  (Greek),  figures 
osed  instead  of  columns,  employed 
in  architecture  to  represent  the 
portraiture  of  the  defeated  Persians 
after  the  subjugation  of  the  Carya- 
tae.  The  maie  figures  are  denomi- 
nated  Persians,  Telamones,  or  Atlan- 
tides  :  the  female,  Caryans  or  Cary- 
atides 

Caryatides,  anthropostylar  pillars  or 
human  figures  (usually  female  ones) 
employed  instead  of  columns  to  sup- 
port an  entablature.  Such  figures 
ought  always  to  be  perfectly  free 
from  ail  attitudinizing,  and  to  ap- 
pear  to  support  their  burden  with- 
out  any  effort.  Some  very  matter- 
of-fact  critics  object  to  caryatides 
as  being  at  the  best  only  beautiful 
absurdities  ;  as  if  statues  so  appUed 
were  particularly  liable  to  be  mis- 
taken  for  living  persons  subjected 
to  a  more  severe  punishment  than 
that  of  being  posted  up  in  a  niche, 
or  on  the  top  of  a  building 

Casa,  accordingto  Vitruviu8,a  cottage  ; 
a  small  country-house 
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Cased  tin,  in  Comish  mining,  that 
which  is  re-framed  by  the  gentlest 
current  of  water,  and  prevented 
from  running  off  the  frame  by  turf 
placed  at  the  bottom 

Case-hardening.  The  hardness  and 
poUsh  of  Steel  may  be  united,  in  a 
certain  degree,  with  the  firmness 
and  cheapness  of  malléable  iron,  by 
what  is  called  case-hardening,  an 
opération  much  practised,  and  of 
considérable  use 

Casement,  a  frame  enclosing  part  of 
the  glazing  of  a  window,  with 
hinges  to  open  and  shut  ;  aJso  an 
early  Enghsh  name  for  a  deep 
hoUow  moulding 

Casementf  the  same  as  '  scotia,'  the 
name  of  a  hollowed  moulding 

CasementSf  sashes  or  glass  frames 
opening  on  hinges  and  revolving 
upon  one  of  the  vertical  edges 

Cases,  in  Comwall,  very  small  fissures 
in  the  strata  of  the  earth,  through 
which  small  streams  of  water  flow 
when  they  are  opened  by  the  work- 
ing  underground,  greatly  to  the 
hindrance  of  the  workmen 

Casing  of  timber-work,  the  plastering 
a  bouse  ail  over  on  the  outside  with 
mortar  and  then  striking  it  wet  by 
a  ruler  with  the  corner  of  a  trowel, 
or  the  like  instrument,  to  make  it 
resemble  the  joints  of  freestone, 
by  which  means  the  whole  house 
appears  as  if  built  thereof 

Cassel  earth,  or  Castle  earth,  an 
ochreous  pigment  of  a  brown  co- 
lour, more  incUned  to  the  russet 
hue 

Cassia  Fistula  is  a  native  vegetable 
pigment,  though  it  is  more  com- 
monly  used  as  a  médicinal  drug 

Cast,  to  pay  a  vessel's  head  off,  in 
getting  under  way,  on  the  tack  she 
is  to  sail  upon 

Cast  after  cast,  in  Comwall,  is  throw-^ 
ing  up  of  tin  stuff,  &c.,  from  one 
stage  of  boards  to  another,  each 
cast  about  5  or  6  feet  high 

Castella,  square  towers  in  the  cele- 
brated  Roman  wallof  Severus,  which 
was  raised  to  separate  Ëngland  from 
Scotland 
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Castellatedi  built  in  imitation  of  an 
ancient  castle 

Caatellumy  the  réceptacle  in  which  the 
water  was  collected  and  heated  for 
the  public  baths  of  the  Romans  ;  a 
castle 

Castinfft  among  sculptors,  the  taking 
casts  of  impressions  of  figures,  busts, 
medals,  leaves,  &c. 

Casting  of  draperies:  by  this  term  is 
implied  the  Àstribution  of  the  folds, 
and  draperies  are  said  to  be  well 
cast  when  the  folds  are  distributed 
in  such  a  manner  as  to  appear 
rather  the  resuit  of  mère  chance 
than  of  art,  study,  or  labour.  In 
that  manner  or  style  of  painting, 
which  is  called  tTie  grande  the  folds 
of  the  draperies  should  be  great, 
and  as  few  as  possible,  because 
their  rich  simplicity  is  more  sus- 
ceptible of  great  lights  ;  but  it  is 
an  error  to  design  draperies  too 
heavy  and  cumbersome,  for  they 
ought  to  be  suitable  to  the  figures, 
with  a  combination  of  ease  and 
grandeur.  Order,  contrast,  and  a 
variety  of  stuffs  and  folds,  consti- 
tute  the  élégance  of  draperies;  and 
diversity  of  colours  in  thèse  stuifs 
contributes  extremely  to  the  har- 
mony  of  the  whole  in  historié  com- 
positions 

Casting  or  Warpinçt  in  joinery,  is  the 
bending  of  the  surfaces  of  a  pièce 
of  wood  from  their  original  posi- 
tion, either  by  the  weight  of  the 
wood  or  by  an  unequal  exposure  to 
the  weather,  or  by  the  unequal  tex- 
ture of  the  wood 

Casi'ironframing,  for  mill-work,  pos- 
sesses  great  superiority  over  that 
of  timber,  for  constructing  the 
framing.  It  is  not  only  much 
more  durable,  but,  from  the  uni- 
formity  of  its  texture,  may  be  con- 
verted  into  any  shape,  so  as  to  give 
it  great  advantage  in  arranging  the 
materials  with  respect  to  strength, 
and  proportioning  it  to  the  stress 
it  bas  to  sustain 

Caat'iron  shoes  far  roojv.  A  prac- 
tice  bas  been  recently  introduced 
into    the    construction    of    roofs 


having  the  beams  of  wood,  of  pro- 
tecting  their  extremities  Â'om  the 
damp  and  conséquent  decay  to 
which  they  are  liable,  by  resting 
immediately  in  contact  with  the 
brick  or  stone  work  of  the  walls  of 
the  building.  This  is  effected  by 
what  the  workmen  call  cast-iron 
shoes,  which  are  attached  to  the 
ends  of  the  tie-beams  by  means  of 
bolts,  nuts,  &c. 

The*  iron  shoe  itself,  of  course, 
takes  varions  forms,  according  to 
circumstances  and  the  situation 
where  it  is  introduced,  and  the 
particular  views  of  the  architect 
who  employs  it. 

In  cases  where,  from  the  nature 
of  the  work  carried  on,  every  part 
is  exposed  to  great  beat  and  mois- 
ture,  the  defence  afforded  by  such 
an  attachment  is  of  great  import- 
ance ;  the  wood,  unless  thus  pro- 
tected,  being  of  course  very  liable 
to  decay  in  those  parts  where  damp 
and  moisture  might  accumulate 

CastUy  a  fortified  and  strong  mansion, 
situated  and  constructed  and  ar- 
ranged  for  the  purpose  of  protect- 
ing  its  inmates  against  the  assaults 
of  enemies  ;  in  modem  use,  domes- 
tic  résidences  of  the  nobility  and 
gentry,  without  the  necessity  of 
being  garrisoned  by  armed  men 

Catf  the  tackle  used  to  hoist  the  an- 
chor  up  to  the  cat-head 

CatacombSj  subterraneous  Taults  or 
excavations  used  as  burying-places 

Catamarant  a  name  given  both  in  the 
East  and  West  Indies  to  some  kinds 
of  rafts,  which  are  used  in  short 
navigations  along  the  sea-shore 

Cataract,  a  contrivance  applied  to 
Comish  engines  for  regulating  the 
number  of  strokes  per  minute:  it 
consists  of  a  small  pump  fixed  on  a 
cistern  ;  the  piston  is  raised  at  each 
stroke  of  the  engine  by  a  tappet  on 
the  plug-rod,  and  the  water  rises 
into  the  cylinder  of  the  pump  ;  it 
is  then  forced  through  a  cock  by 
means  of  counterweights  attached 
to  a  cross-head  on  the  pump  piston- 
rod:  when  the  water  bas  been  forced 
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back  into  the  cistem,  a  séries  of 
levers,  acting  on  a  risingrodi  loosen 
catches  wbich  allow  weights  to  act, 
by  means  of  levers,  to  open  or  shut 
the  steam,  equilibrium,  and  exhaust 
valves 

Cataract€8f&  cataract,  cascade,  or  sud- 
den  fall  of  water  from  a  higher  to 
a  lower  level;  according  to  Pliny, 
a  sluice,  flood'gate,  or  lock  in  a 
river 

Catch,  a  contrivance  in  machinery, 
acting  on  the  principle  of  a  latch 

Catenary,  in  the  higher  geometry,  a 
mechanical  curve  which  a  chain  or 
rope  forms  itself  into  by  its  own 
weight,  when  hung  freely  between 
two  points  of  suspension,  whether 
thèse  points  be  in  the  same  hori- 
zontal plane  or  not 

Catgut,  in  tornery,  the  string  which 
connects  the  fly  and  the  mandril 

Cat'harpm,  an  iron  leg  used  to  con- 
fine the  npper  part  of  the  rigging 
to  the  mast 

Cat'-head,  in  naval  architecture,  a  large 
square  pièce  of  timber,  one  end  of 
which  is  fastened  upon  the  fore- 
castle  and  the  other  end  projects 
without  the  bow,  so  as  to  keep  the 
anchor  clear  of  the  ship  when  it  is 
being  drawn  up  by  a  tackle 

Cathedra,  according  to  Horace,  a  chair 
without  arms;  according  to  Juvenal, 
a  chair  with  a  long  deep  seat 

Cathedral,  the  principal  church  of  a 
diocèse,  in  which  the  bishop's  throne 
is  placed 

Cathedral  (the  very  ancieut)  of  Usum- 
bar  and  other  Armenian  churches 
in   Georgia  bave  an  arcade   sur- 


rounding  the  outside  of  the  build- 
ing, of  which  the  arches  are  in  the 
flattened  Gothic  style:  the  same 
form  prevails  in  the  Windows,  doors, 
&c.,  in  the  body  of  the  church. 
Thèse  structures  are  of  an  earlier 
date  than  any  Gothic  architecture 
in  Italy 

Cathedrals,  Very  few  of  the  Gothic 
cathedrals  on  the  Continent  bave 
the  tower  or  spire  springing  from 
the  centre  of  the  cross,  and  resting 
on  four  pillars,to balance  the  thrusts 
of  the  ranges  of  arches  centering 
there;  nor  bave  those  of  Stras- 
burgh,  Ulm,  Vienna,  Orléans,  or 
Antwerp.  "The  distribution  of  light 
in  a  Gothic  cathedral  is  admirably 
adapted  to  the  grandeur  of  the  édi- 
fice, and  produces  that  efiect  which 
a  painter  aims  at  in  bis  picture.  At 
the  entrance  at  the  west,  the  win- 
dow  being  placed  high,  there  is  a 
low-toned  light  on  the  lower  part 
of  the  pillars,  and  a  shadow  on  the 
pavement,  wliich,  as  we  walk  up  the 
nave,  graduâtes  into  light  from  the 
choir.  The  east  window,  always 
the  broadest  and  the  highest,  pours 
in  a  greater  body  of  light  than  is  to 
be  found  in  any  olher  kind  of  build- 
ing. The  altar,  rather  in  shadow, 
surrounded  by  this  strong  light, 
gives  additional  effect  by  contrast. 
The  light  from  the  transept  Win- 
dows is  softened  down  by  painted 
glass.  The  small  Windows,  placed 
high  alongthe  aisles,  enlighteutheir 
roofs,  but  the  lower  part  of  the 
pillars  and  floor  remain  in  shadow." 

Cathedral  churches  of  Great  Britain  : 


NAME. 

Aberdeen,  Old 
Andrew  (St.) 
Asaph  (St.) . 
Bangor  .  . 
Bath  .  .  . 
Brechin  .  . 
Bristol  .  . 
Canterbury  . 
Carlisle  .  . 
Chester  .  . 
Chichester   . 
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ORDER. 


Secular  Canons 

Do. 

Bénédictine 

Augustine 

Bénédictine 

Augustine 

Bénédictine 

SecularCanons 


DATE. 

1137 
temp.  Alex.  1, 

550 

550 

676 
1140 
1148 

616 

686 

875 
1075 


COUNTY. 

Aberdeen  shii'e 

Fifeshire 

Flintshire 

Cacrnarvonshire* 

Somersetshire 

Forfar 

Somersetshire 

Kent 

Cumberland 

Cheshire 
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NAME. 

Coventry  .... 
David's  (St.)     .    .    . 

Dornoch 

Dornoch 

Dublin,  Cathedral  of  "I 

the  Holy  Trinity   J 

Dumblain    .... 

Dunkeld 

Durham 

Elgin 

Ely 

Exeter 

Glasgow 

Gloucester  .... 
Hereford      .... 

lona 

Lichfield 

Lincoln 

Lindisfarne  .... 

Llandaff 

Manchester .... 

Norwich 

Oxford 

Paur8(St.).  .  .  . 
Peterborough   .    .    . 

Ripon 

Rochester    .    .     .     . 

Ross 

Salîsbury     .    .    .    . 

Wells 

Whitehom  .... 
Winchester  .... 
Worcester  .... 
York 


ORDER. 

Bénédictine 
Secular  Canons 


Augustine 


Bénédictine 

Dominican 

Bénédictine 

Do. 

Augustine 

Bénédictine 

Secular  Canons 

Secular  Canons 

Bénédictine 
SecularCanons 

Bénédictine 

Augustine 

Do. 

Bénédictine 

SecularCanons 

Bénédictine 

SecularCanons 


Bénédictine 

Do. 

SecularCanons 


DATE. 

1102 
577 


1170 


990 
1233 

673 
1050 
1270 

680 

825 

656 

635 

635 

635 

522 

9  Hen.  V. 

1096 

727 

604 

970 
Wm.  Conq. 

600 

905 
766 

963 
678 
627 


COUNTY. 

Warwickshire 
Pembrokeshire 
Caithness 
Sutherland 

Ireland 

Perthshire 

Do. 

Durham 

Moray 

Cambridgeshire 

Devonshire 

Renfrewshire 

Gloucestershire 

Herefordshire 

Argyleshire 

Staffordshire 

Lincolnshire 

Northumberland 

Glamorganshire 

Lancashire 

Norfolk 

Oxfordshire 

London 

Northamptonshire 

Yorkshire 

Kent 

Ross-shire 

Wiltshire 

Somersetshire 

Kircudbright 

Hampshire 

Worcestershire 

Yorkshire 


Catherine-wheelj  in  architecture,  an 
ornament  that  occurs  in  the  upper 
part  of  the  north  and  south  tran- 
septs of  ancient  cathedrals 

Cathetus.  The  eye  of  the  volute  is 
so  termed  because  its  position  is 
determined,  in  an  lonic  or  Toluted 
capital,  by  a  Une  let  down  from  the 
point  in  which  the  volute  générâtes 

Cafa-pawy  a  hitch  made  in  a  rope 

CauliculuSt  the  volute  or  twist  under 
the  flower  in  the  Corinthian  capital 

Caulking^  in  naval  architecture,  the 
art  of  driving  a  quantity  of  oakum, 
t.  e.  old  ropes  untwisted  and  soft- 
ened,  into  the  seams  of  the  planks, 
to  keep  out  the  water 

Caunter  and    Cauntingy  in   Comish 


mining,  Contra:  when  two  Iodes 
run  across,  the  one,  with  respect 
to  the  other,  is  called  a  counter  or 
contra  Iode 

Cautions  m  Architectural  Construc- 
tion.— 

UNION  OF  NEW  AND  OLD  WORK. 

In  attaching  any  new  work  to  a 
building,  every  allowance  must  be 
made  for  the  sinking  of  the  footings 
under  pressure,  and  for  the  settle- 
ment  of  the  masonry  into  itself. 
Thus,  while  it  is  necessary  that  a 
vertical  groove,  or  indent,  be  made 
in  the  old  work,  to  receive  a  cor- 
responding  pièce  of  the  new,  it  is 
still  more  essential  that  a  freedom 


«^ 


CONSTRUCTION. 


for  (he  downward  motion  of  tlie 
laltershoujdbesepured;  othemise. 
if  it  be  tiglitl;  tootlied  sud  bondi^d 
iato  thR  »ld  work,  tbe  result  illuB- 
trated  m  tke  snnexed  aketch  may 
be  autïcipatcd- 


1  required  in 
the  latter  eue  roiiat  be  hère  equally 
obaerved.  Tbe  baEUng  (corapoaed 
of  BDiall  mateiial  snd  ninch  mor- 
tar)  will  ïcttle  more  thaa  Ibe/nc;  / 
and   the  latter  will  conseqaently 


bolge  TbiB  la  easilv  reniedied  by 
romputing  anil  allowing  for  the 
différence  of  Mltlpinent  and  by  a 
dae  regard  to  tbe  occasiooal  bond- 
ing  of  tiie  aihlar,  so  aa  to  make 
tbe  wail  inie  aubstanoe,  inslcari  of 
lv!o  differeiitlj  eonditioned.  Tlic 
precediiig  sketcb  illusCratea  tbe 
conséquence  of  veiglit  pressing 
npon  iinbondcd  aslilar  and  upos 
jielding  rubble. 


prevented   by   the   iiiverted  ardi 
from  sinking  willi  tbe  point»  i 
wbicb  latter  aunk  the  more  fr 
tbe  preaaure  of  tbe  arcb  c  in  i 
direction  of  tbe  dotted  llnea. 

for  the  yoang 
précaution  ary 
sciBKW,  witnout  a  due  considéra- 
tion of  tbe  peculiar 
of  hi.i  caae. 


arcliilect   to  o 


Alwaya  endcavour,  if  posaibl 
get  your  watcr-closet  ceai-pit 
aide  tlie  building,  so  tbat  it 
be  Bppraaebed  for  cleansîng  with- 
out  dihturbiiig  tlie  interior.  Be 
cartful  in  the  efficient  use  of  dip- 
draps  to  prevent  tbe  aacent  of  ra 
irom  the  outer  sener  into  tl 
draina  vihicb  are  nnder  tbe  floon 
of  tlie  bouse.  Rats  are  destructive 
in  tbeir  opérations,  ajid  if  they  di 
in  tbe  drain,  prove,  for  a  lenglb 
of  time,  an  unbearahle  nuisance. 
Drains  may  serve  every  purpoae  of 
carrying  off  soil  and  water;  hnt 
tbe  sligblett  openingin tbeir  upper 
part  wilt  allow  the  cscape  of  effluvia 
into  tbe  spaee  under  tbe  ground 
fluoring,  aiidthence  into  tbe  rooms, 
unlesa  tbat  apace  be  thoroughly 
ventilated  with  grated  openings, 
allowing  a  (boroqgb  dranght,— o 
at  leabt,  a  free  ingre^s  of  fresh  ai 
and  equal  egresa  of  fonl.  In  ti 
application    of  covCtEd  dtj  ma^ 
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round  the  excavated  basements 
of  buildings,  on  no  account  omit 
their  entire  ventilation.  If  this  be 
not  attended  to,  the  main  walling, 
"which  they  are  intended  to  préserve 
from  damp,  may  remain  even  more 
continually  moist  tban  if  in  immé- 
diate connection  with  the  natural 
ground.  Moisture  frequently  rises 
up  the  walling  from  below  its 
foundation,  and,  exuding  from  the 
face  of  the  masonry,  remains  con- 
fined,  unless  it  evaporate  and  es- 
cape.  Without  means  to  this  end, 
a  covered  area  will  be  merely  a  ré- 
ceptacle for  damp,  and  may  keep 
the  masonry  continually  wet,  even 
when  the  ground  outside  is  per- 
fectly  dry.  Be  especially  cautious 
that  the  water  from  the  rain-pipes  of 
the  roofs  and  âats  be  not  conducted 
by  them  into  the  foundations. 

FIRE    OPENINGS. 

It  will  save  much  subséquent 
trouble  and  disturbance  of  masonry, 
to  be  assured  as  to  the  size  and 
character  of  the  stoves,  grates, 
ranges,  &c.,  which  the  proprietor 
will  employ.  In  the  kitchen  and 
cooking-rooms,  especially,  precau- 
tionàry  care  shoiûd  be  taken  in 
suiting  the  openings  to  the  intended 
apparatus.  Do  not  forget  to  be 
prepared  for  a  smoke-jack,  &c. 

DWARF    WALLS. 

In  constructing  thèse,  do  not 
omit  the  holes,  &c.,  necessary  for 
under-âoor  ventilation. 

P  A  VIN  G. 

Be  careful  that  the  bottom,  on 
which  fine  paving  is  laid,  be  dry 
and  free  from  staining  raaterial. 
Common  lime  mortar  is  often  in- 
jurious  to  pavements.  Portland 
paving  is  especially  liable  to  be 
disfigured  by  it. 

WROUGHT  STONE-WORK. 

In  putting  wrought  stone-work 
together,  iron  is  to  be  avoided  as 
the  certain  cause  of  its  subséquent 
destruction.  The  stone  cornices, 
architraves,  and  dressings  of  many 
a  noble  mansion  bave  been  brought 


into  prématuré  ruin  by  the  con- 
traction and  expansion  of  iron 
under  the  effects  of  cold  and  beat. 
But  there  are  careless  contractors 
who  will  allow  their  Corinthian 
capitals  and  fiuted  shafts  to  be 
ruined,  even  before  the  entablature 
surmounts  them;  and  the  young 
architect  will  not,  therefore,  omit 
to  insert  a  clause  in  bis  spécifica- 
tion, (and  to  be  peremptory  in  its 
enforcement,)  that  ail  eut  stone- 
work  be  securely  preserved,  during 
the  progress  of  the  building,  vnth 
wodd  casing.  It  is  surprising  how 
grossly  indiflferent  each  class  of 
artificers  is  to  the  work  of  the 
others.  It  is  still  more  surprising 
to  observe  how  frequently  they 
seem  indiffèrent  to  the  préserva- 
tion of  their  own. 

SLATING. 

Get  rid  of  the  masons  and  plas- 
terers  and  plumbers  before  your 
slaters  begin.  The  injury  donc  to 
slating  by  the  afterwork  of  chim- 
ney-tops,&c.,is  much  to  bedreaded. 
The  cementitious  'stopping'  to  a 
roof  will  not  be  eflSciently  donc 
without  close  supervision  :  the 
ridge,  bip,  and  valley  courses  will 
not  be  properly  formed  of  large  eut 
slates, — nor  will  every  slaift  bave 
its  two  nails,  unless  the  architect 
see  to  it. 

PLASTERINO. 

Clear  may  be  your  spécification 
in  forbidding  sait  sand,  but,  if  your 
work  be  carried  on  in  the  vicinity 
of  any  estuary,  the  chances  are 
(unless  you  be  deemed  cruelly 
strict)  that  the  surface  of  your  in- 
ternai walls  will  vary  with  the 
weather,  from  damp  to  dry,  like  a 
sea-weed,  and  throw  out  sait  in 
abundance. 

BEAMS,  JOISTS,  AND  OTHER  TIMBERS. 
LINTELS,  BOND,  PARTITIONS. 

j  It  is  the  office  of  walls  to  carry 

beams,  &c.  ;  and  that  of  beams  to 
stay  the  walls  from  falling  out- 
wards  or  inwards:  but  it  is  the 
duty  of  architect  s  to  see  that  the 
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«ood-notk  nhich  supplanta  ma- 
■onry  doea  not  vcaken  Ibc  laltcr  ; 
t.  t.  thftt  tlie  F^nds  of  timbers  ïn- 
serted  into  walla  may  not,  by  cotn- 
prMHOn  or  decfty,  lenve  liie  mi- 
perincunihetit  magonry  la  loosen 
dowxi«ar(1s  Tbu»  the  beam  a 
thougb  enteridg  only  p,  ;wrfion  of 


e^tH 


thenall  presses upon  tliE  tboraugb 
atone  e  uhich  tbruwa  tbe  nciglit 
upon  the  v^hole  wali  and  boa  by 


laof  ai 


a  plat, 


e  l>erp«udiculiinty  T)ie 
cover-stone  c  presses  on  the  lurface 
of  tbe  timiier  to  confirm  ils  secu- 
rity:  but  should  tbe  timber  rot. 
the  cover-stoue  will  not  link.  be- 
CHiise  sustïiiied  by  llie  sïde-slones 
dd.  To  preveni  rot,  the  backing 
■   ■  ■  e  left  free  of  (be 


.-^ 


lend  a  lîttlc  heyoad  the  plate,  so  us 
tu  hnve  a  bearing  alao  an  tbe  aotid 
of  tbe  naU.  Carefu!  inspection 
«ill  then  ao  man^e  the  eonatnic- 
tion  uf  the  wall  in  tliis  part,  as  la 
lesve  it  but  little  weikeued  by  tbe 
aïr-UoHnwa  risjuirei!  fnr  'hp  plate 


ats;    uniesa,   indeed,  il 
in, — sa  only  one  brick,  fol 
c, — ivhen  no  law  of  rom 
injmtifylheuseofoont 


JJLL 
TÏÏTT 
TUEE 


0O9  bond.  \f'hïre  joi&ts  unit 
ruptedly  cross  a  thin  wnll,  w 
is  1o  support  anotber  story  uf 
Eonry,  let  tbere  only  be  ODe  plaie, 
thin,  and  on  ita  edge,  in  the  n 
of  tbe  waU,  ao  tbat  at  lesat  a  I 
on  edge  may  be  plaeed  od 
aide  of  it,  to  fill  up  the  inte 
lictween  the  joïsta,  and  give  solid 

rv      On   no   account  let  the 

part  of  the  Wall  be  apparated 

fr        be  lower  by  a  inere  laycr  of 

able  wood,  or  aupported  by  a 

ge  of  joisls  on  their  eilge.    It 

ai     tcn  hcen  seen  tbat  iron  honp' 

□uld  be  more  used  than  it  ' 

e  inteniel  bonding  uf  walls. 

ered,  thst  bond  tïmbering  is 
ec  saary,  st  intervals,  lo  rei 
aiboftbe  batlening.    ^'ben, 
er,  the  wall  ia  thin,  it 
perative  lo  avoid  ita  use, 
p        g  old  oak  bâta  for  that  pur- 
in short,  let  it  be  the  c~ 
h   young  architect,  «o  to  ci 
trive  the  union  of  bis  masonry  i 
carpentry,  as  tbat  the  etitire 
moial  of  the  latler  may  leave  the 
former  aecure  in  ita  own  alrenglb 
In  tbe  USB  ot  linleh  especiallv.  hi 
abould  be  cautious.     They  are' use 
fui  as  bnnds  to  unité  llie  W^  i^ 
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piers.  and  as  lueans  for  the  flxing 
of  Ihe  joinery;  but  thcj  ought 
nevei  to  be  trusted  to  as  a  latting 
support  of  niaaonry,- — tbat  support 
belQg  always  reall;  affordcd  by  the 
rdiecing  segment  arch  abovc  the 
litLtcl.  A  hrcasummer  tusy  be 
termed  s  large  listel  ;  and  by  ita 
adaptiaa  hcre,  at  least,  the  su|iport 
of  Ihe  luaEonry  is  truly  int«ni!ed. 
The  use  of  Ihe  breBBuininer,in  ehop- 
front  opeainge,  is  an  erî!  neceasïtf 
to  nbich  an  architect  must  often 
Eubmit  ;  and  ail  that  he  can  do,  is 
to  make  the  beat  of  a  bad  job,  b; 
iBratight-aoa  tniaaing,  nhich  will 
at  least  gite  adéquate  gtrengik, 
though  it  may  not  insure  perma- 
nent durability.  If  lime  spare  it, 
fire  may  destroy  it  ;  snii  the  latter 

nhicli,  if  wroiiglit,  mill  bend,— if 
cast,  niU  crack,  nith  beat.  Let 
the  atch,  then,  or  some  modifica- 
tion of  it,  be  always  used — if  pos- 

l'artitions  of  nood  sbould  not  be 
left  to  the  sagadty  of  the  caj't)enter. 
UndfiT  ail  drtiim  stances  whera  they 
bave  to  support  themaelves  over 
ïoids,  or  to  bear,  or  participate  in 
the  liearing  of,  a  pressure  from 
aboyé,  tbey  should  be  conaidered 
by  Ihe  archîtecl  in  fais  spécifica- 
tion, and  carefully  atudied  in 
making  the  workitig  drawingB.    It 


Miough  merely  to  aav,  that 
■'  Ihcy  are  to  be  Iriissïd  so  as  to  pré- 
sent any  [njury  to  cedings  by  their 
onn  pressure  ;"  marginal  sketches 


sliould  be  made,  sbowing  the  dis- 
position of  the  skeletoQ  framing, 
with  wbatïver  iron-work  ta  nece 
sary  to  its  security.  See,  for  ii 
atance,  what  a  carpenter  may  do, 
anleaa  well  directed  :  a  roc  ' 
bearing  partly  on  the  partitio 
when  it  shouîd  baye  borne  only  on 
the  valls  ;  and,  instead  of  distress- 
ing  the  partition,  sbould  hâve 
rather  held  it  suspended  :  the  par- 
tition A  beaiing  dono  with  its  own 
weighC,  and  that  of  the  roof,  on 
the  floor  b.  inslead  of  being  so 
truas-framed  in  its  IcDgth  as  to 
leave  tbe  floor  nnconseious  of  its 
existence.  No  ignorance  in  tlie 
young  architeet  is  pretumcd  as  1o 
the  mannar  of  doïng  thèse  thinga  ; 
he  is  merely  admoniabed  not  1o 
imagine  that  tbey  are  so  obTiout  as 
to  be  done  viithout  bis  gnidanee. 

In  Ihe  framing  of  roofs,  gire  a 
maiimum  strengtb  to  Ihe  purlins: 
tbe  undulating  surface  of  a  neaklV' 
purlincd  roof  «ill  soon  proclum  its 
itefect  in  tbia  particular.    The  po- 


For  permanent  and  uniform 
strengtb,  there  is  no  floor  so  good 
as  oue  composed  of  siiople  joists, 
stiflened  by  cross  bonding  :  but,  ii 
very  laige  rooms,  there  ii 


n  the 


irof 


binders  and  joiats,  or  of  joista, 
biuderï,  and  girdera.  There  may 
be  particule!  rcasons  for  girders, 
&e.;  as,  when  the  ncight  of  tbe 
floor   lias    to    be    tbrown    upon 


wall  of  uniform  i 
the  Dsual  motive  to 
compound  floor,  in 


Eugtb  :     but 
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eiceed  18  or  20  fcct  in  Hidili,  h  a 
legitimat«  ecuaoni]'  of  nislcrials. 
It  il  only  neceaaary  to  caution  Ihe 
yoQBg  pnictitioaer  on  the  necesaily 
of  conBÏdej-ÏDg,  that  gîrdcn  hâve  to 
perforai  the  duty  of  cross- woUi; 
that  tbey  bIiouM  be  truBsed  to 
prevent  their  '  sagging'  even  with 
their  OWD  «eigbt  ;  thaï  their  acont. 
Uag  «hauld  allow  for  tbc  weakeuing 
efiect  of  the  cultiag»  cnade  into 
their  substance  to  rïCeivG  tbe  lim- 
bers  they  support  ;  that  their  IniasM 
■bould  be  «holly  of  iron  (and  not 
partiatly  of  ook);  aud,  especially, 
that  the  eud  of  each  girder,  in- 
stead  of  being  notcbeil  on  periab- 
able  lemplatei  uf  wood  and  doaety 
surrounded  with  mortar  and  ma 
sonry  ebouldbe  boused  m  a  cavitv 
mlh  an  iran  holding  plate  or 
luserted  inlo  a  casl  iron  boïing 
notched  into  a  thorougb  atone 
leaung  a  space  (hoaever  saiall) 
far  tbe  air  to  circulate  about  it 


fûlure  of  ail  the  rest  of  the  floor  ; 
and,  though  ail  timberg  inserled 
ÎD  masonry  sliould  hâve  a  Enotc 
carefui  regard  lo  Ibeir  préservation 
from  decay  than  it  ia  uiual  to  be- 
Btow,  it  will  be  readily  admittcd, 
that  too  much  care  caniioC  be  given 
to  tbose  Icading  bcaring  timliers, 
without  the  permanent  diiralion  of 
nhicb  the  durability  of  tbe  large 
rcmaindci  is  of  no  nvaiL 


The  5! 


lie  reoiarks,  applying  to 
milles   of  girders,  apjily 


there  should  be  ceiling  joisis  ci 
ing  below  the  otbers:  and  it 
question  uhetber  Ihe  ceiting  joisU, 
undcr  double-framed  floora,  ïnitrad 
of  being  chase-mortised  into  tbe 
binders,  should  aot  be  in  uubrokea 
lengtbs  nailed  under  the  binders. 
Wbere  the  ccïling  joisis  {as  under 
roofs)  are  bkely  lo  be  trodden 
upon,  they  tnust  be  nell  secured. 


Alwny»  cou  aider  whelher  tbe 
occupants  of  any  panicular  room 
nill  be  aunoyed  by  noises  from  the 
rooms  below  or  above.  Sound 
boarding  and  puggîng  considerably 
increase  Ibe  weight  of  tbe  floor,  the 
Bcanthng  of  whose  timbers  should, 
therefore,  hethougbl  upon.  Waler- 
closet  partitions  should  be  well 
pugged. 


The  s|)Bce  behind  the  skutings 
iB  often  n  thoroughfare 
for   mice,  vhich  alao 

flouT  tu   floor   in  tbe 
hollows  of  the  qiiarler- 

in  several  ways  a  great 
nuisance.  Plaster  or 
wond  stopping  is  not 
al  ways  so  elficocious  as 
the  use  of  broken  glass 
in  thosc  secret  passages  nhich 
are  prone  to  fréquent. 


1\ 


Tbe  liahility  of  gutters  and 
tcms  to  become  choked  with  suqw,., 
or  ûlled  up  with  IcBTe»,  Ac,  rendra»  ■ 
it  ndïisabie  to  protect  them  w.ith  a.  \  '■ 
boarded  coïering,  whieh  niay  pffr  ■' 
serre  tbe  under  current  «f  ïfater  ' 
from  receiring  what  mny  spceiÇ 
produce  a  diokage  or  overfloff^ 

Ou  tliis  muit  ûupurtant  suhjcct 
the  young  archltect  should  i 
Eiove  a  slep  without  carefiilly  « 
sulting  the  experienced  knonledge 
of  Ibe  engineer.   TreilgoUl's  '  Prac- 1, 
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tical  Essay  on  the  Strength  of  Cast 
Iron'  should^  be  weU  studied, 
wheneYer  necessity  compels  the 
support  of  heavy  and  loaded  su- 
perstructures by  iron  columns  and 
beams.  A  careful  computation  of 
the  weight  of  the  mère  building, 
added  to  that  of  its  possible  bur- 
then,  with  allowance  for  theoretical 
fallacy,  and  a  due  estimate  of  the 
increased  strength  of  the  hoUow 
pillar,  as  compared  with  a  solid 
one  having  the  same  amount  of 
métal,  must  be  made,  examined, 
and  re-examined,  before  the  spéci- 
fication be  issued. 

Cavœdiumf  one  of  the  courts  of  a 
Roman  house,  most  commonly  sur- 
rounded  by  a  covered  passage, 
having  the  middle  area  exposed  to 
the  air 

Cavœdia.  There  are  five  kinds  of 
cavaedia,  which,  from  their  mode 
of  construction,  are  severally  deno- 
minated  Tuscan,  Corinthian,  tetra- 
style,  displuviatum,  and  testudi- 
natum.  They  are  termed  Tuscan 
when  the  beams  which  are  thrown 
across  the  court  hâve  timbers  and 
gutters  extending  diagonally  from 
the  angles  made  by  the  walls  of  the 
court  to  those  made  by  the  junction 
of  the  beams,  and  the  rafters  of  the 
eaves  are  made  to  incline  every 
way  towards  the  centre  of  the  com- 
pluvium.  The  timbers  and  com- 
pluvia  of  Corinthian  cavaedia  hâve 
a  disposition,in  ail  respects,  siroilar; 
but  beams  are  made  to  project  from 
the  walls,  and  are  supported  upon 
columns  arranged  around  the  court 

Cavazion,  in  architecture,  the  hollow 
trench  made  for  laying  the  founda- 
tion  of  a  building;  according  to 
Vitruvius,  it  ought  to  be  one-sixth 
part  of  the  height  of  the  whole 
building 

Cavetto,  a  hollow  moulding  whose 
profile  is  a  quadrant  of  a  circle; 
principally  used  in  comices 

Cedar.  Cedar  wood  was  knowu  and 
used  in  the  earliest  times,  as  in  the 
construction  of  Solomon's  Temple: 


great  yarieties  are  produced  in  the 
eastem  and  western  parts  of  the 
world:  it  is  used  in  ship-build- 
ing,  cabinet-work,  pencil-making, 
and  for  various  other  purposes 

CetlinÇf  the  upper  side  of  an  apart- 
ment,  opposite  to  the  floor,  gene- 
rally  finished  with  plastered  work. 
CeiUngs  are  set  in  two  différent 
ways:  the  best  is  where  the  setting- 
coat  is  composed  of  plaster  and 
putty,  commonly  called  *  gauge/ 
Common  ceilings  bave  plaster,  but 
no  hair  :  the  latter  is  the  same  as 
the  finishing  coat  in  walls  set  for 
paper 

Ceilinfff  the  under  covering  of  a  roof, 
under  the  surface  of  the  vaulting  in 
vaulted  rooms  and  buildings.  'Ceil- 
ings in  buildings  of  any  dimensions 
at  either  story  are  the  upper  or  over- 
head  surfaces  of  the  rooms  respect- 
ively 

Ceilings.  When  ceilings  are  covered, 
the  height  of  the  cove  should  be 
regulated  by  the  total  height  of  the 
room.  In  proportioning  the  height 
of  a  room  to  its  superficial  dimen- 
sions, the  best  proportion  for  the 
cove  is  one-quarter  of  the  whole 
height 

Celerity  is  the  velocity  or  swiftness 
of  a  body  in  motion;  or  that  afiec- 
tion  of  a  body  in  motion  by  which 
it  can  pass  over  a  certain  space  in 
a  certain  time 

Cellf  an  enclosed  space  within  the 
walls  of  an  ancient  temple;  a  term 
applied  also  to  monkish  sleeping- 
rooms  in  religions  establishments 

Cellay  the  body  or  principal  part  of  a 
temple, —  anciently  written  cela. 
It  is  thought  to  be  derived  from 
celandus. — to  be  concealed  or  shut 
out  from  public  view;  because  in 
early  temples  the  cella  could  only 
be  entered  by  privileged  persons 

CellarinOf  that  part  of  the  capital  in 
the  Roman,  Donc,  and  Tuscan 
orders  which  is  below  the  annulets 
under  the  ovolo 

Cémentation  is  the  process  of  con- 
verting  iron  into  steel,  which  is 
done  by  sttatifying  bars  of  iron  in 
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idiarcoal,  igniting  it,  and  letting 
them  continae  in  a  kiln  in  that  state 
for  five  or  six  days  :  the  carbon  of 
the  charcoal  is  thus  absorbed  by 
the  iron,  and  the  latter  converted 
into  sted 
Céments,  natural,  When  the  propor- 
tion of  clay  in.calcareous  minerais 
exceeds  27  to  30  per  cent.,  it  is 
seldom  that  they  can  be  converted 
into  lime  by  calcination;  but  they 
then  fomish  a  kind  of  natural  ce- 
rnent, which  may  be  employed  in 
the  same  manner  as  plaster  of 
Paris,  by  pulverising  it,  and  knead- 
ing  it  with  a  certain  quantity  of 
water. 

There  are  some  natural  céments 
-which  do  not  set  in  water  for  many 
days,  and  some  which  harden  in 
less  than  a  quarter  of  an  hour: 
thèse  last  are  the  only  ones  which 
hâve  been  made  use  of  at  présent. 
Though  very  useful  in  circum- 
stances  where  a  quick  solidification 
is  indispensable,  they  are  far  from 
affording,  in  ordinary  cases,  the 
advantages  of  hydraulic  mortars  or 
céments  of  good  quality.  In  fact, 
they  merely  adhère  to  the  stone, 
owing  to  the  ronghness  of  its  sur- 
face, and  the  entanglement  result- 
ing  fi-om  it  ;  and,  however  dexterous 
or  experienced  the  workman  may 
be  who  makes  use  of  them,  he  will 
be  unable  to  connect  the  différent 
parts  of  his  masonry  in  one  conti- 
nnous  bond  by  meaus  of  them. 
This  statement  must  be  understood 
to  apply  only  to  céments  which 
harden  while  in  contact  with  bricks 
under  water,  because  the  adhésion 
of  such  as  dry  in  the  open  air  is 
well  known  to  be  much  greater 
than  what  would  be  caused  merely 
by  asperities  of  the  surface.  It  is 
not  uncommon  to  see  from  twenty 
to  thirty  bricks  stuck  to  one  an- 
other  by  Roman  cément,  and  pro- 
jecting  at  right  angles  from  the 
side  of  a  wdl,  as  a  proof  of  the 
excellence  of  the  composition;  and 
an  instance  has  been  mentioned  in 
which  thirtv-three  bricks  were  suc- 


cessfully  supported  in  this  manner. 
Now,  if  we  assume  the  weight  of  a 
brick  and  its  corresponding  joint 
of  cément  to  be  6tbs.,  and  their 
thickness,  when  the  bricks  were 
joined  one  to  another  in  the  man- 
ner above  alluded  to  (in  which  the 
longest  dimension  of  the  brick  was 
placed  vertically),  to  be  2^  inches, 
then  the  cohesive  force  necessarv 

• 

to  unité  the  first  brick  to  the  wall, 
with  sufficient  firmness  to  bear  the 
strain  occasioned  by  the  weight  of 
the  remaining  thirty-two  supported 
by  it,  must  bave  been  nearly  91fcs. 
per  square  inch,  or  équivalent  to  a 
direct  load  of  3640  tbs.  upon  its 
whole  surface  of  about  40  square 
inches. 

That  which  is  in  England  very 
improperly  termed  Roman  cément 
is  nothing  more  than  a  natural  cé- 
ment, resulting  from  a  slight  calci- 
nation of  a  calcareous  minerai, 
containing  about  31  per  cent,  of 
ochreous  clay,  and  a  few  hundredths 
of  carbonate  of  magnesia  and  man- 
ganèse. A  very  great  consumption 
of  this  cément  takes  place  in  Lon- 
don  ;  but  its  use  will  infallibly  be- 
come  restricted,  in  proportion  as 
the  mortars  of  eminently  hydraulic 
Ume  shall  become  better  known, 
and,  in  conséquence,  better  appre- 
ciated. 

Very  recently,  natural  céments 
hâve  been  found  in  Russia  and  in 
France.  They  may  be  composed  at 
once  by  properly  calcining  mix- 
tures made  in  the  average  propor- 
tions of  66  parts  of  ochreous  clay 
to  100  parts  of  chalk.  It  is  fair, 
however,  to  admit,  that  no  artificial 
product  has  yet  been  proved  to 
equal  the  Ënglish  cément  in  point 
of  hardness. 

The  pure  calcareous  substances, 
when  imperfectly  calcined,  be- 
come converted  into  sub- carbon- 
ates, possessed  of  certain  proper- 
ties.  Thèse  properties  are  to  afford 
a  powder,  which,  when  kneaded 
with  water  in  the  same  way  as 
plaster  of  Paris,  acquires  \w  \t,  ^\. 
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first,  a  consistency  more  or  less 
firm,  but  which  does  not  continue 
its  progress  at  the  same  rate. 

The  argillaceou8  limestoneSi  and 
the  artificial  mixtures  of  pure  lime 
and  clay  in  the  proportions  requi- 
site  to  constitute  hydraulic  lime  by 
the  ordinary  calcination,  become 
natural  or  artificial  céments  when 
they  hâve  been  subjected  merely 
to  a  simple  incandescence,  kept  up 
for  some  hours,  or  even  for  some 
minutes.  This  resuit,  which  has 
^often  occurred  in  the  course  of 
first  experiments  in  buming  the 
artificial  hydraulic  limestones,  has 
been  equally  observed  in  Russia  by 
Colonel  Raucourt  ;  and  M.  Lacor- 
daire,  Engineer  of  Roads,  has  not 
only  fnlly  verified  it  with  respect  to 
the  différent  argillaceous  limestones 
of  the  neighbourhoodof  Pouilly,but 
has  also  made  a  useful  and  happy 
application  of  it  in  the  "works  which 
hâve  been  erected  at  the  junction  of 
the  Burgundy  canal;  both  in trans- 
forming  thèse  limestones  into  na- 
tural céments,  and  in  tuming  to 
account  the  large  quantity  of  half- 
bumt  lime  which  is  found  in  the 
upper  layers  of  the  kilns,  when  the 
intensity  and  duration  of  the  beat 
is  80  regulated  as  not  to  exceed  the 
limit  proper  for  the  lower  strata  of 
the  charge. 

The  history  of  thèse  new  céments 
will  not  be  complète  until  authentic 
and  multiplied  experiments  shall 
hâve  established  their  power  to 
resist  the  effects  of  air  and  firost, 
and  the  degree  of  adhésion  with 
which  they  unité  to  the  building- 
stone 

Cenotaphiumt  a  cenotaph,  an  empty 
or  honorary  tomb,  erected  by  the 
Greeks  as  a  mémorial  of  a  person 
whose  body  was  buried  elsewhere, 
or  not  found  for  burial 

CensitoreSi  surveyors  of  the  Roman 
aqueducts 

Centaurf  poetically,  and  in  ancient 
mythology,  a  being  represented  as 
half  man,  half  horse  ;  the  Sagitta- 
nu8  of  the  Zodiac 


Centeringt  temporary  suppoi 
cipally  of  timber,  placed  an 
under  vaults  and  arches  t< 
them  while  they  are  in  c 
building.  Much  ingenuit 
played  in  the  centering  fo] 
and  tunnels 

Centigrade^  the  division  int* 
or  degrees  by  hundredtl 
called  alto  centesimals 

Central  forces^  the  power 
cause  a  moving  body  to 
wards  or  recède  from  the  « 
motion.  When  a  body 
to  revolve  in  a  circle  rou 
fixed  point,  it  will  hâve  a  c 
tendency  to  fly  ofi'  in  a  stra 
at  a  tangent  in  the  circl 
tendency  is  called  the  ce, 
force  ;  and  the  opposing  j 
which  the  body  is  retaine 
circular  path  is  called  th( 
petalforce 

CentrCf  any  timber  frame,  ( 
frames,  for  supporting  tl 
stones  of  a  bridge  during 
struction  of  an  arch. 

The  qualities  of  a  goo 
consist  in  its  being  a  suffic 
port  for  the  weight  or  prc 
the  arch-stones,  without  ; 
sible  change  of  form  taki 
throughout  the  whole  prc 
the  work,  from  the  sprii 
the  arch  to  the  fixing  of 
stone  :  it  should  be  capable 
easily  and  safely  removed, 
signed  so  that  it  may  be  ei 
a  comparatively  small  exp 
In  navigable  rivers,  whe 
tain  space  must  be  left  for 
sage  of  vessels,  and  in  d 
rapid  rivers,  where  it  is  di 
establish  intermediate  i 
and  where  much  is  to  b 
hended  from  sudden  flo 
frames  should  span  the  wh( 
of  the  archway,  or  be  fran 
to  leave  a  considérable  p( 
the  archway  unoccupied. 
cases,  a  considérable  degi 
is  required  to  make  the  ( 
effectuai  support  for  tl 
stones,  particularly  when 
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is  large.  But  in  narrow  rivers,  and 
in  thosewhere  the  above-mentioned 
inconveniences  do  not  interfère 
with  the  work,  the  framing  may  be 
Gonstructed  upon  horizontal  tie- 
heams,  supported  in  several  places 
by  pilés,  or  firames  fixed  in  the  bed 
of  the  river  ;  and  the  construction 
18  comparatively  easy. 

In  large  arches,  when  the  arch- 
stones  are  laid  to  a  considérable 
height,  they  often  force  the  centre 
ont  of  form,  by  causing  it  to  rise 
at  the  crown  ;  and  it  is  sometlmes 
necessary  to  load  the  centre  at  the 
crown  to  prevent  such  rising  ;  but 
this  is  a  very  imperfect  remedy. 
Kotwithstanding  the  subject  has 
been  considered  by  several  very 
eminent  men,  their  works  are  not 
mnch  calculated  to  instruct  the 
carpenter  how  to  avoid  this  diffi- 
culty  :  indeed,  their  object  seems 
to  hâve  been  exclusively  to  calcu- 
late  the  strength  of  a  centre  al- 
ready  designed,  instead  of  sbowing 
the  principles  on  which  it  ought  to 
be  contrived  ;  and  even  in  calcu- 
lating  the  strength,  they  are  very 
imperfect  guides,  becaase  they  hâve 
not  attempted  to  find  what  forces 
would  dérange  a  centre,  but  only 
the  force  that  might  be  supported 
without  fracture. 

Centre,  in  a  gênerai  sensé,  dénotes  a 
point  equcdly  remote  from  thé  ex- 
trêmes of  a  Une,  surface,  or  solid  : 
the  Word  signifies  a  point 

Centre-bit,  in  joinery,  an  instrument 
vrith  a  projecting  conical  point 
nearly  in  the  middle,  called  the 
centre  of  the  bit  :  on  the  narrow 
vertical  surface,  the  one  most  re- 
mote from  the  centre,  is  a  tooth 
with  a  cutting  edge.  The  under 
edge  of  the  bit  on  the  other  side  of 
the  centre  has  a  projecting  edge 
inclined  forward.  The  horizontal 
section  of  this  bit  upwards  is  a 
rectangle.  The  axis  of  the  small 
cône  in  the  centre  is  in  the  same 
straight  Une  as  that  of  the  stock  ; 
the  cutting  edge  of  the  tooth  is 
more  prominent  than  the  projecting 
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edge  on  the  other  side  of  the  cen- 
tre, and  the  vertex  of  the  conic 
centre  is  stiU  more  prominent  than 
the  cutting  edge  of  the  tooth. 

The  use  of  the  centre-bit  is  to 
form  a  cyUndric  excavation,  having 
the  upper  point  of  the  axis  of  the 
intended  hole  given  on  the  surface 
of  the  wood.  The  centre  of  the  bit 
is  first  fixed  in  this  point  ;  then,  by 
placing  the  axis  of  the  stock  and 
bit  in  the  axis  of  the  hole  intended 
to  be  bored,  with  the  head  of  the 
stock  against  the  breast,  and  by 
turning  the  stock  swiftly  round  by 
means  of  the  handle,  the  hoUow 
cône  made  by  the  centre  will  cause 
the  point  of  the  tooth  to  move  in 
the  circumference  of  a  circle,  and 
eut  the  cyUndric  surface  progres- 
sively  as  it  is  tumed  round,  while 
the  projecting  edge  upon  the  other 
side  of  the  centre  will  eut  out  the 
cône  in  a  spiral-formed  shaving. 
Centre-bits  are  of  varions  sizes,  for 
bores  of  différent  diameters. 

Centre-ch'ucky  a  chuck  which  can  be 
screwed  on  the  mandril  of  a  lathe, 
and  has  a  hardened  steel  core  or 
centre  fixed  in  it;  also  a  projecting 
arm  or  driver 

Centre-drill,  a  smaU  drill  used  for 
making  a  short  hole  in  the  ends  of 
a  shaft  about  to  be  turned,  for  the 
entrance  of  the  lathe  centres 

Centre  of  attraction  of  a  body  is  that 
point  into  which,  if  ail  its  matter 
were  coUected,  its  action  upon  any 
remote  particle  would  still  be  the 
same  as  it  is  while  the  body  re- 
tains its  own  proper  form  ;  or  it  is 
that  point  to  which  bodies  tend  by 
their  own  gravity,  or  about  which 
a  planet  revolves  as  a  centre,  being 
attracted  or  impeUed  towards  it  by 
the  action  of  gravity.  The  common 
centre  of  attraction  of  two  or  more 
bodies  is  used  to  dénote  that  point 
in  which,  if  a  particle  of  matter 
were  placed,  the  action  of  each 
body  upon  it  would  be  equal,  and 
where  it  wiU  remain  in  equilibrium, 
having  no  tendency  to  move  one 
way  rather  than  another 
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Centre  of  a  circle^  that  point  in  a 
circle  which  is  equally  distant  fix)m 
every  point  of  the  circumference, 
being  that  from  which  the  circle  is 
described 

Centre  of  a  conic  section^  that  point 
which  bisects  any  diameter,  or  that 
point  in  which  ail  the  diameters 
intersect  each  other.  This  point 
in  an  ellipse  is  within  the  figure,  in 
the  hyperbola  without,  and  in  the 
parabola  it  is  at  an  infinité  dis- 
tance 

Centre  9f  eonversion)  a  mechanical 
term,  the  signification  of  which  may 
be  thus  conceived;  if  a  stick  be 
laid  on  stagnant  water,  and  drawn 
by  a  thread  fastened  to  it,  so  that 
the  tliread  makes  always  the  same 
angle  with  it,  the  stick  will  be 
fouad  to  turn  abbut  a  certain  point; 
which  point  is  called  the  *  centre 
of  conversion  * 

Centre  ofa  curve  of  the  higher  kind, 
is  the  point  where  two  diameters 
concur;  and  when  ail  the  diameters 
concur  in  the  same  point,  it  is 
called  the  gênerai  centre 

Centre  of  a  dial,  that  point  where 
the  gnomon  or  style,  placed  par- 
allel  to  the  axis  of  the  earth,  inter- 
sects  the  plane  of  the  dial 

Centre  of  an  equilibrium  is  the  same 
with  respect  to  bodies  immersed  in 
a  fiuid  as  the  centre  of  gravity  is 
to  bodies  in  fi-ee  space,  or  it  is  a 
certain  point  on  which,  if  a  body, 
or  System  of  bodies,  be  suspended, 
they  will  rest  in  any  position 

Centre  of  friction  is  that  point  in  the 
base  of  a  body  on  which  it  revolyes, 
in  which,  if  the  whole  surface  of 
the  base  and  the  mass  of  the  body 
were  coUected  and  made  to  revolve 
about  the  centre  of  the  base  of  the 
given  body,  the  angular  velocity 
destroyed  by  its  friction  would  be 
equal  to  the  angular  velocity  de- 
stroyed in  the  given  body  by  its 
fHction  in  the  same  time 

Centre  of  gravity  of  any  body,  or  Sys- 
tem of  bodies,  is  that  point  upon 
which  the  body  or  System  of  bodies 
acted  upon  only  by  the  force  of 
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gravity  will  balance  itself  in  ail 
positions  ;  or  it  is  a  point  on  which, 
when  supported,  the  body  or  Sys- 
tem will  be  supported,  however  it 
may  be  situated  in  other  respects. 
Hence  it  follows,  that  if  a  Une  or 
plane  passing  through  the  centre 
of  gravity  be  supported,  the  body 
or  System  will  also  be  supported; 
and  conVersely,  if  a  body  or  system 
balance  itself  upon  a  Une  or  plane, 
in  ail  positions,  the  centre  of  gravity 
is  in  that  Une  or  plane.  In  a  simi- 
lar  manner  it  wUl  appear,  that  if  a 
body  rest  in  equiUbrio  when  sus- 
pended from  any  point,  the  centre 
of  gravity  of  that  body  or  system 
is  in  the  perpendicular  let  fall  from 
the  centre  of  suspension;  and  on 
thèse  principles  dépends  the  me- 
chanical method  of  finding  the  cen- 
tre of  gravity  of  bodies 

Centre  irf  gyration^  that  point  in  a 
body  revolving  on  an  axis,  into 
which,  if  the  matter  of  the  whole 
body  were  coUected,  the  same  an- 
gular velocity  would  be  generated 
by  the  same  moving  force 

Centre  of  motion  of  a  body  is  a  fixed 
point  about  which  the  body  is 
moved  ;  and  the  axis  of  motion  is 
the  fixed  axis  about  which  it  moves 

Centre  of  oscillation,  the  point  in 
which  the  whole  of  the  matter 
mjast  be  coUected,  in  order  that  the 
time  of  osciUation  may  be  the  same 
as  when  it  is  distributed 

Centre  of  percussion,  that  point  of  a 
revolving  body  which  would  strike 
an  obstacle  with  the  same  force  as 
if  the  whole  of  the  matter  were 
coUected  in  it 

Centre  of  position,  in  mechanics,  de- 
notes  a  point  of  any  body,  or  system 
of  bodies,  so  selected  that  we  may 
properly  estimate  the  situation  and 
motion  of  the  body  or  system  by 
those  points 

Centre  of  pressure,  or  meta  centre  of 
a  fiuid  against  a  plane,  is  that  point 
against  which  a  force  being  applied, 
equal  and  contrary  to  the  whole 
pressure,  it  will  sustain  it,  so  as 
that  the  body  pressed  on  will  not 
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to  either  side.  This  is  the 
18  the  centre  of  percussion, 
ing  the  axis  of  motion  to  he 

intersection  of  this  plane 
he  surface  of  the  f  uid  ;  and 
itre  of  pressure  upon  a  plane 
1  to  the  horizon,  or  upon  any 
vhere  the  pressure  is  uniform, 
same  as  the  centre  of  gravity 
;  plane 

f  spontaneous  rotation,  that 
?hich  remains  at  rest  the  in- 
a  body  is  struck,  or  about 
the  body  begins  to  revolve. 
>dy  of  any  size  or  form,  after 
7  or  gyratory  motions,  be 
tirely  to  itself,  it  will  always 
hree  principal  axes  of  rota- 
bat  is,  ail  the  rotary  motions 
ch  it  is  effected  may  be  con- 
'  reduced  to  three,  which  are 
ned  round  three  axes  per- 
ular  to  each  other,  passing 
h  the  centre  of  gravity,  and 
;  preserving  the  same  position 
)lute  space,  while  the  centre 
idty  is  at  rest,  or  moves  uni- 

forward  in  a  right  line 
honicj  in  acoustics,  the  place 
the  speaker  stands  in'making 
Uabical  and  articulate  echoes 
thonocamptic,  the  place    or 

which  returns  the  voice 
unch,  a  small  pièce  of  steel 
a   hardened    point    at    one 

in  tumery,  are  the  two  cônes 
tieir  axes  horizontally  posited 
itaining  the  body  while  it  is 
l 

elic  or  Velic-point,  the  centre 
niy  of  an  équivalent  sail,  or 
ingle  sail  whose  position  and 
tude  are  such  as  cause  it  to 
;ed  upon  by  the  wind  when 
îssel  is  sailing,  so  that  the 
1  shall  be  the  same  as  that 

takes  place  while  the  sails 
heir  usual  positions 
gai  force  is   that  force  by 

a  body  revolving  about  a 
,  or  about  another  body,  bas 
ency  to  recède  from  it 
ffalpump,  amachineforraising 


water  by  centrifùgal  force  combined 
vrith  the  pressure  of  the  atmo- 
sphère 

Centripetal  force  is  that  force  by 
which  a  body  is  perpetually  urged 
onwards  to  a  centre,  and  thereby 
made  to  revolve  in  a  curve  instead 
of  a  right  line 

Ceriumj  a  métal  discovered  in  1803 
by  Berzelius,  and  named  after  the 
planet  Ceres.  It  is  brittle,  white, 
and  volatile  in  a  very  intense  beat  : 
it  is  not  acted  upon  by  nitric  acid, 
but  is  dissolved  in  aqua  regia,  nitro- 
hydrochloric  acid 

Chahij  in  surveying,  is  a  lineal  mea- 
sure,  consisting  of  a  certain  number 
of  iron  links,  usually  100,  serving 
to  take  the  dimensions  of  fields,  &c.: 
at  every  tenth  link  is  usually  fas- 
tened  a  small  brass  plate,  with  a 
figure  engraved  upon  it,  or  else  eut 
into  différent  shapes,  to  show  how 
many  links  it  is  from  one  end  of 
the  chain 

Chaîna,  strong  links  or  plates  of  iron, 
the  lower  ends  of  which  are  bolted 
through  a  ship's  side  to  the  tim- 
bers 

Chain-plates,  plates  of  iron  bolted  to 
the  side  of  a  ship,  to  which  the 
chains  and  dead-eyes  of  the  lower 
rigging  are  connected 

Chain-pumpf  an  hydraulic  machine  for 
raising  water.  It  is  made  of  dif- 
férent lengths,  and  consists  of  two 
collatéral  square  barrels  and  an 
endless  chain  of  pistons  of  the 
same  form,  fixed  at  proper  dis- 
tances 

Chain-timber,ijï  brick-building,  a  tim- 
ber  of  large  dimensions  placed  in 
the  middle  of  the  height  of  a  story, 
for  imparting  strength 

Chairs.  Anciently,  in  most  apart- 
ments  we  find  "two  great  chayers  :" 
thèse  were  arm-chairs,  with  stuffed 
backs  and  sides,  entirely  covered, 
and  similar  to  the  lounging-chairs 
of  the  présent  day.  Others  are  de- 
scribed  as  '  Flemish  chairs,'  '  scrolled 
chairs,'  and  •  tumed  chairs,'  wrought 
in  ebony,  walnut,  cherry-tree,  &c., 
with  high  backs,  e\t\v«  ^XvjÀtÔLYDiX 
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one  long  upright  panel,  or  filled 
with  wicker-work,  &c, 

Chalcedony^  a  precious  stone,  in  colour 
like  a  carbuncle;  by  some  transi  ated 
from  the  Scriptures  as  *  emerald* 

Chaîcidicumt  among  the  Romans,  a 
large,  low,  and  deep  porch,  coyered 
with  its  own  roof,  supported  on  pi- 
lasters,  and  appended  to  the  en- 
trance-front  of  a  building,  where  it 
protected  the  principal  doorway, 
and  formed  a  grand  entrance  to  the 
whole  édifice 

ChalcidriOf  chambers  attached  to  a 
basilica  ;  they  were  built  at  one  end 
when  the  situation  would  admit 
ofit 

Chalicef  the  cup  used  for  the  wine  at 
the  célébration  of  the  Ëucharist 

Chalkr,  in  geology,  forms  the  higher 
part  of  the  séries  or  group  termed 
cretaceous:  it  is  composedof  nearly 
44  parts  of  carbonic  acid  and  56 
parts  of  lime 

Chambers,  according  to  Palladio,  are 
made  either  arched  or  with  a  flat 
ceiling  :  if  in  the  lastway,  the  height 
from  the  floor  to  the  joists  above 
ought  to  be  equal  to  their  breadth; 
and  the  chambers  of  the  second 
story  must  be  a  sixth  part  less  than 
them  in  height 

Chamfer,  An  edge  or  arris,  taken  off 
equally  on  the  two  sides  which  form 
it,  leaves  what  is  called  a  chamfer, 
or  a  chamfered  edge.  If  the  arris 
be  taken  off  more  on  one  side  than 
the  other,  it  is  said  to  be  splayed 
or  bevelled 

Chamfering,  the  process  of  cutting  the 
edge  or  the  end  of  any  thing  bevel 
or  aslope 

Champ,  the  flat  surface  of  a  wall 

Champe,  the  field  or  ground  on  which 
carving  is  raised 

Champ  de  Mars  :  in  French  history, 
the  public  assemblies  of  the  Franks 
are  said  to  hâve  been  held  in  an 
open  field,  and  in  the  month  of 
March  ;  when  ce  the  name 

Chancel,  the  choir  or  eastem  part  of 
a  church  appropriated  to  the  use  of 
those  who  ofûciate  in  the  perform- 
ance  of  the  services,  and  separated 
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from  the  nave  and  other  portions 
in  which  the  congrégation  assemble, 
sometimes  by  a  screen 

Channel,  in  hydrography,  the  deepest 
part  of  a  river,  harbour,  or  stndt, 
which  is  most  convenient  for  the 
track  of  shipping  ;  also  an  arm  of 
the  sea  running  between  an  island 
and  the  main,  or  continent,  as  the 
British  Channel,  &c. 

Channels,  broad  pièces  of  plank  bolted 
edgewise  to  the  outside  of  avessel, 
used  for  spreadiug  the  lower  rigging 

Chant,  Chantinff,  The  word  *  chant' 
is  derived  from  the  Latin  Cantus, 
which  signifies  singing;  a  song,  a 
tune,  or  melody, — the  sound  of  a 
trumpet,  crowing  of  a  cock  (whence 
this  bird  is  called  *  chanticleer')  : 
it  also  signifies  the  fréquent  répé- 
tition of  the  same  thing.  The  word 
chant  is  not  confined  to  merely  a 
melody  consisting  of  several  notes; 
it  may  consist  of  one  only  :  in  this 
case  it  is  called,  in  church  music, 
*  intonation,'  although  in  Gregorian 
music  the  word  intonation  has  a 
somewhat  différent  signification. 
(See  Gregorian  Chant,)  Hence 
chanting  is  reciting  in  a  musical 
tone,  and  is  peculiarly  adapted  to 
a  dignifiedutterance  of  the  sublime 
language  of  the  Liturgy.  Chant- 
ing or  intoning  on  a  monotone,  or 
single  sound,  is  the  simplest  and 
easist  method  of  reading  and  re- 
sponding  the  varions  prayers,  ex- 
hortations, litanies,  suffi*ages,  Kyrie 
eliesons,  Allelujahs,  Gloria  Patri, 
and  the  Amens,  and  is  eminently 
more  dignified  and  solemn  than 
when  there  is  neither  élévation  nor 
dépression  of  the  voice  at  any  one 
termination.  In  chanting  the 
greater  and  lesser  Canticles, — ^the 
Te  Deum,  Jubilate,  Benedicite, 
Benedictus,  Athanasian  Creed,  'bé- 
nite exultemus,  Magnificat,  Can- 
tate Domino,  Nunc  dimittis,  Deus 
misereatur,as  also  the  prose  Psalms, 
— the  chant  may  consist  of  more 
than  one  tone,  although  it  is  préfér- 
able to  use  a  small  number.  The 
metYiod  oC  cbAXLtinç  the  Psalter  in 
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ihe  English  church  is  différent  from 
thatadoptedonthe  Continent,  where 
it  appears  to  be  governed  by  no 
mie  ;  whereas  the  Gregorian  chant 
is  goyerned  en^iirely  by  rulë 

Chanilate,  in  building,  a  pièce  of  wood 
fitftened  nearthe  ends  of  the  rafters, 
and  projecting  beyond  the  wall,  to 
support  two  or  three  rows  of  tiles, 
so  placed  to  hinder  the  rain-water 
from  trickling  down  the  aides  of 
the  walls 

Chtmiry,  an  ecclesiastical  bénéfice  or 
endowment  to  proyide  forthe  chant- 
higof  masses 

Qugpelf  a  small  building  attached  an- 
ciently  to  varions  parts  of  large 
diorches  or  cathedrals,  and  sepa- 
rately  dedicated  ;  also  a  detached 
building  for  divine  service  :  in  Eng- 
land,  chapels  are  sometimes  called 
ektg^b  qf  eaae,  built  for  the  accom- 
modation of  an  increasing  popu- 
latîoii 

CSIiQiff2lm^,  wearing  a  ship  round,  when 
taken  aback,  without  bracing  the 
head-yards 

CtuqnteTj  the  capital  of  a  column 

Chcqtletf  in  architecture,  a  small  oma- 
ment  carved  into  round  beads,  &c. 

CJu^t  the  two  planes  or  flat  parts  of 
a  vice  or  pair  of  tongs  or  pliers,  for 
holding  any  thing  fast,  and  which 
are  generally  roughed  with  teeth 

ChtqfteT'houset  an  establishment  for 
Deans  and  Prebendaries  of  cathe- 
drals  and  collegiate  churches  ;  the 
apartment  or  hall  in  which  the 
monks  and  canons  of  a  monastic 
establishment  conduct  their  affairs 
connected  with  ecclesiastical  régu- 
lations 

Char  or  CharCy  to  hew,  to  work 
charred  stone  ;  hewn  stone 

Ckaracter,  in  a  picture,  is  giving  to  the 
différent  objects  their  appropriate 
and  distinguishing  appearance 
[  Chareoal  consists  mainly  of  carbon 
procured  from  the  décomposition 
of  wood  by  buming.  This  ope- 
ration  is  generally  conducted  in 
pits  made  in  the  ground,  and  in 
iron  cylinders.  Wood  is  essentially 
composed  of  carbon,  oxygen,  and 


hydrogen.  Chareoal  bas  the  same 
properties  :  it  is  black,  lighterthan 
water,  and  full  of  pores,  occasioned 
by  the  expulsion  of  the  bodies  vola- 
tilized 

Charge^  in  electricity,  is  the  accumu- 
lation of  the  electric  matter  on  one 
surface  of  an  electric,  as  a  pane  of 
glass,  Leyden  phial,  &c.,  whilst  an 
equal  quantity  passes  off  from  the 
opposite  surface 

Charge,  in  mining  :  any  quantity  of  ore 
put  at  one  time  into  a  fumace  to 
fiise  is  called  a  *  charge  ;'  letting  it 
out  is  called  *  tapping' 

Chargera^  large  dishes,  sometimes  de- 
scribed  as  *  flat  pièces  * 

CheekSy  the  shears  or  bed  of  the  lathe 
as  made  with  two  pièces  for  con- 
ducting  the  puppets 

CheekSf  the  projection  on  each  side 
of  a  mast,  upon  which  the  trestle- 
trees  rest;  the  sides'of  the  sheet 
of  a  block 

Cheerhfj  quickly  ;  with  a  will 

Chemiëtry,  The  science  of  chemistry 
bas  for  its  object  the  study  of  the 
nature  and  properties  of  the  dif- 
férent substances  of  which  the 
earth,  the  waters,  the  air,  and  their 
inhabitants,  (namely,  plants  and 
animais,)  are  composed.  In  a 
Word,  it  embraces  the  study  of 
every  thing  under  heaven  accessible 
to  man.  In  its  highest  branches 
it  aims  at  discovering  the  laws  or 
rules  which  regulate  the  formation 
of  chemical  coropounds  generally; 
and  in  its  useful  applic^cions  it  has 
been  already  exceedingly  service- 
able  in  directing  and  improving 
the  varions  arts  of  common  life,  as 
agriculture,  the  working  of  metals, 
dyeing,  and  many  other  pursuits. 
It  serves  also  to  guide  the  médical 
man  in  the  préparation  of  bis  re- 
médies, and  also  occasionally  in 
distinguishing  between  diseases 
which  are  in  other  respects  much 
alike.  There  is,  indeed,  scarcely  a 
situation  in  life  in  which  a  know- 
ledge  of  chemistry  may  net  prove 
directly  useful.  It  is  a  science  the 
study  of  which,  irom  VU  %\ia^«8x\ 
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beginnings  to  its  highest  attempts, 
is  rendered  delightful  by  the  con- 
stant succession  of  new  and  inter- 
esting  things  brought  before  the 
eye  and  the  mind. 

Cherry-tree^  a  hard,  close-grained 
wood,  of  a  pale  red-brown  colour  : 
when  stained  with  lime,  and  oiled 
and  vamished,  it  resembles  maho- 
gany,  and  is  used  for  fumiture,  &c. 

Chess-trees,  pièces  of  oak  fitted  to  the 
sides  of  a  vessel,  abaft  the  fore- 
chains,  with  a  sheave  in  them,  to 
board  the  main-tack  to  ;  not  much 
used 

Chestf  a  pièce  of  fumiture  for  the  ré- 
ception of  ail  kinds  of  goods,  parti- 
cularlv  household  conveniences,  de- 
posited  therein  for  security,  and  for 
plate  ;  placed  also  in  churches,  for 
the  keeping  of  the  holy  vessels,  vest- 
ments,&c.:  the  seaman's  chest  con- 
tains  ail  the  personalities  of  a  sailor. 
Coffers  and  chests  were  the 
gênerai  repositories  for  articles  of 
every  kind  ;  writings,  apparel,  food, 
and  even  fuel,  were  kept  within 
them.  Many  of  thèse  chests,  which 
were  raised  on  feet  to  protect  them 
from  damp  and  vermin,  were  beau- 
tifuUy  omamented  with  carving 
and  other  sumptuous  enrichments. 
Large  trunks,  in  which  clothes, 
hangings,  &c.,  were  packed  for 
remoYid,  were  called  *  Trussing 
Chests:'  they  were  substantially 
made,  and  boundin  every  direction 
with  iron  straps,  wrought  into  fan- 
ciful  forms,  and  secured  by  locks 
of  artful  and  curious  contrivance. 
Two  "  standard  chests  "  were  de- 
livered  to  the  laundress  of  King 
Henry  VIII.  ;  "  the  one  to  keep  the 
cleane  stuff,  and  the  other  to  keep 
the  stuflf  that  had  been  occupied." 
"  In  ivory  cofFers,"  says  Grameo,  "I 
hâve  stuffed  my  crowns  ;  in  cypress 
chests,  my  arras,  counter-points, 
&c."  Cypress  wood  was  selected 
for  its  rare  properties  of  neither 
rotting  nor  becoming  worm-eaten. 

Chestnut  wood  is  very  durable,  and 
was  formerly  much  used  in  house 
carpentry  and  furniture 


Cheval  de  frise  ^  a  square  or  octagonal 
beam  of  wood,  from  6  to  9  feet  in 
length,  and  pierced  by  iron  rods  or 
wooden  pickets  6  feet  long,  which 
are  pointed  at  each  end,  and  shod 
with  iron  :  the  pickets  are  placed 
6  inches  asunder,  and  pass  through 
two  opposite  faces  of  the  beam,  in 
directions  alternatelyat  right  angles 
to  each  other,  the  cheval  resting  on 
the  ground  at  the  lower  extremity 
of  the  pickets 

Chevetj  the  termination  of  a  church 
behind  the  high  altar,  when  of  a 
semicircular  or  polygonal  form 

ChevroHj  a  moulding  of  a  zig-zag  cha- 
racter,  of  the  Norman  style  parti- 
cularly,  but  sometimes  to  be  found 
with  the  pointed  arch 

Chiaro-oscurOf  a  drawing  made  in  two 
colours,  black  and  white  ;  also  the 
art  of  advantageously  distributîng 
the  lights  and  shadows  which  ought 
to  appear  in  a  picture,  as  well  for 
the  repose  and  satisfaction  of  the 
eye  as  for  the  effect  of  the  whole 
together 

Chiliad,  an  assemblage  of  several 
things  ranged  by  thousands;  applied 
also  to  tables  of  logarithms,  which 
were  at  first  divided  into  thou- 
sands 

Chiliaëdronj  a  solid  figure  of  a  thou- 
sand  faces 

Chiliagon,  in  geometry,  a  regular 
plane  figure  of  a  thousand  sides 
and  angles 

Chimes,  a  set  of  bells  tuned  to  the 
modem  musical  scale,  and  struck 
by  hammers  acted  on  by  a  pinned 
cylinder,  or  barrel,  which  revolves 
by  means  of  clock-work  :  also  ap- 
plied to  the  music  or  tune  pro- 
duced  by  mechanical  means  from 
the  bells  in  a  steeple,  tower,  or 
common  clock 

Chimney^  in  locomotive  engines.  The 
chimney  is  regulated  in  size  for 
each  engine  so  as  to  act  in  union 
v?ith  the  blast-pipe,  to  produce  a 
proper  blast  on  the  fire.  This  is 
done  by  each  exhaust  of  steam 
from  the  cylinders  creating  a  partial 
vacuum  in  the  chimney:  hence  a 
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msh  of  air  takes  place  through  the 
fire  and  tabès  to  fill  this  vacuum  ; 
and  thèse  successive  rushes  of  air 
'  blow  the  fire/  This  vacuum  ranges 
from  2  to  8  inches  of  a  water-gauge. 
The  miid  blast  produces  the  least 
vacuum  and  the  least  consumption 
of  fuel 

CMmney-pieces,  The  Egyptians,  the 
Greeks,  and  the  Romans,  to  whom 
architecture  is  so  much  indebted  in 
other  respects,  living  in  warm  cli- 
mates,  where  fires  in  the  apart- 
mentswere  seldom  necessary,  hâve 
throvni  but  little  light  on  this  branch 
of  the  science.  Palladio  only  men- 
tions two  which  stood  in  the  mid- 
die  of  the  rooms,  and  consisted  of 
Golumns,  supporting  architraves, 
v^hereon  v^ere  placed  the  pyramids 
or  funnels  through  which  the  smoke 
vras  conveyed.  Scamozzi  mentions 
only  three  in  his  time,  placed  simi- 
larly.  In  England,  Inigo  Jones 
designed  some  very  elaborate  chim- 
ney-pieces.  The  size  of  the  chim- 
ney  must  dépend  upon  the  dimen- 
sions of  the  room  wherein  it  is 
placed  :  the  chimney  should  always 
be  situated  so  as  to  be  immediately 
seen  by  those  who  enter  :  the  mid- 
dle  of  the  side  partition  wall  is  the 
best  place  in  halls,  saloons,  and 
other  rooms  of  passage  to  which 
the  principal  entrances  are  com- 
monly  in  the  middle  of  the  front  or 
of  the  back  wall  ;  but  in  drawing- 
rooms,  dressing-rooms,  &c.,  the 
middle  of  the  back  wall  is  the  best 
situation  ;  the  chimney  being  then 
farthest  removed  from  the  doors  of 
communication 

Chmese  ûrcAiïec^t<rtf,a  stylepeculiarto 
China,  where  the  material  employed 
is  principally  wood.  It  is  a  style 
not  congenial  to  English  taste  or 
climate:  its  monstrosity  may  be 
seen  at  Brighton 

Chmese  YelUno  (colour),  a  very  bright 
sulphuret  of  arsenic,  brought  from 
China 

Chirue,  to  thrust  oakum  into  seams 
with  a  small  iron 

Chisel,  a  tool  vnth  the  }ower  part  in 
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the  form  of  a  wedge,  for  cutting 
iron  plate  or  bar,  and  with  the 
upper  part  flat,  to  receive  the  blows 
of  a  hammer,  in  order  to  force  the 
cutting  edge  through  the  substance 
of  the  iron 

Chiselj  an  instrument  used  by  car- 
penters.  The  large  chisels  used  by 
millwrights  for  heavy  work  are  ge- 
nerally  composed  of  iron  and  steel 
welded  together.  Chisels  are  also 
employed  in  tuming,  and  they  are 
driven  more  or  less  by  blows  :  those 
used  by  the  joiner  are  similar  ;  but 
those  used  by  cabinet-makers  are 
straight  across  the  end 

Chiseb  in  gênerai.  A  chisel  is  an 
edge  tool  for  cutting  wood,  either 
by  leaning  on  it  or  by  striking  it 
with  a  mallet.  The  lower  part  of  the 
chisel  is  the  frustrum  of  a  cuneus 
or  wedge  ;  the  cutting  edge  is  al- 
ways on  and  generally  at  right 
angles  to  the  side.  The  basil  is 
ground  entirely  from  one  side. 
The  two  sides  taper  in  a  small  de- 
gree  upwards,  but  the  two  narrow 
surfaces  taper  downwards  in  a 
greater  degree.  The  upper  part  of 
the  iron  bas  a  shoulder,  which  is  a 
plane  surface  at  right  angles  to  the 
middle  Une  of  the  chisel.  From 
this  plane  surface  rises  a  prong  in 
the  form  of  a  square  pyramid,  the 
middle  Une  of  which  is  the  same  as 
the  middle  Une  of  the  cuneus  or 
wedge  :  the  prong  is  inserted  and 
fixed  in  a  socket  of  a  pièce  of  wood 
of  the  same  form:  this  pièce  of 
wood  is  called  the  handle,  and  is 
generally  the  frustrum  of  an  octa- 
gonal  pyramid,  the  middle  Une  of 
which  is  the  same  as  that  of  the 
chisel  :  the  tapering  sides  of  the 
handle  diminish  downwards,  and 
terminate  upwards  in  an  octagonal 
dôme.  The  use  of  the  shoulder  is 
for  preventing  the  prong  from  spUt- 
ting  the  handle  while  being  struck 
with  the  mallet.  The  chisel  is 
made  stronger  from  the  cutting 
edge  to  the  shoulder,  as  it  is  some- 
times  used  as  a  lever,  the  ^to^ 
being  at  or  very  "ûeat  tV^  mv^!5i^.ç,^ 
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the  power  at  the  handle,  and  the 
résistance  at  the  cutting-edge. 
Some  chisels  are  made  with  iron 
on  one  side  and  steel  on  the  other, 
and  others  consist  enth-ely  of 
steel.  There  are  several  kinds  of 
chisels,  as  the  mortise-chisel,  the 
ripping-chisel,  and  the  socket- 
chisel 

ChiseU  the  jirmer^  is  formed  in  the 
lower  part  similar  to  the  socket- 
chisel;  but  each  of  the  edges  above 
the  prismoidal  part  falls  into  an 
equal  concavity,  and  diminishes 
upwards  until  the  substance  of  the 
métal  between  the  concave  narrow 
surfaces  becomes  equal  in  thickness 
to  the  substance  of  that  between 
the  other  two  sides,  produced  in  a 
straight  line,  and  meeting  a  protu- 
bérance projecting  equally  on  each 
side.  The  firmer  chisel  is  used  by 
carpenters  and  joiners  in  cutting 
away  the  superfluous  wood  by  thin 
chips  :  the  best  are  made  of  cast 
steel.  When  there  is  a  great  deal 
of  superfluous  wood  to  be  eut  away, 
sometimes  a  stronger  chisel,  consist- 
ing  of  an  iron  back  and  steel  face, 
is  first  used,  by  driving  it  into  the 
wood  with  a  mallet;  and  then  a 
slighter  one,  consisting  entirely  of 
steel  sharpened  to  a  very  fine  edge, 
is  used  in  the  finish.  The  first 
used  is  called  a  firmer,  and  the  last 
a  paring  chisel,  in  the  application 
of  which  only  the  shoulder  or  hand 
is  employed  in  forcing  it  into  the 
wood 

ChiseU  the  mortisej  is  made  exceed- 
ingly  strong,  for  cutting  out  a 
rectangular  prismatic  cavity  across 
the  fibres,  quite  through  or  very 
deep  in  a  pièce  of  wood,  for  the 
purpose  of  inserting  a  rectangular 
pin  of  the  same  form  on  the  end  of 
another  pièce,  and  thereby  uniting 
the  two.  The  cavity  is  called  a 
mortise,  and  the  pin  inserted,  a 
tenon  ;  and  the  chisel  used  for  cut- 
ting out  the  cavity  is,  therefore, 
called  a  mortise-chisel.  As  the 
thickness  of  this  chisel  from  the 
face  to  the  back  is  great,  in  order 


to  withstand  the  percussive  force 
of  the  mallet,  and  as  the  angle 
which  the  basil  makes  with  the 
face  is  about  25°,  the  slant  dimen- 
sion of  the  basil  is  very  great.  This 
chisel  is  only  used  by  percussive 
force  given  by  the  mallet 

Chiself  the  ripping^  is  only  an  old 
socket-chisel  used  in  cutting  holes 
in  walls  for  inserting  plugs,  and  for 
separating  wood  that  bas  been 
ndled  together,  &c. 

Chiself  the  socket,  is  used  for  cutting 
excavations:  the  lower  part  is  a 
prismoid,  the  sides  of  which  taper 
in  a  small  degree  upwards,  and  the 
edges  considerably  downwards:  one 
side  consists  of  steel,  and  the  other 
of  iron.  The  under  end  is  ground 
into  the  form  of  a  wedge,  forming 
the  basil  on  the  iron  side,  and  the 
cutting  edge  on  the  lower  end  of 
the  steel  face.  From  the  upper  end 
of  the  prismoidal  part  rises  the 
frustrum  of  ahoUow  cône,  increasing 
in  diameter  upwards  :  the  cavity  or 
socket  contains  a  handle  of  wood 
of  the  same  conic  form:  the  axis 
of  the  handle,  thehoUow  cône,  and 
the  middle  Une  of  the  frustrum,  are 
ail  in  the  same  straight  line.  The 
socket-chisel,  which  is  commonly 
about  l^  or  1^  inch  broad,  is  chiefly 
used  in  cutting  mortises,  and  may 
be  said  to  be  the  same  as  the  mor- 
tise-chisel employed  in  joinery 

Chiself  in  tumery,  a  fiât  tool,  skewed 
in  a  small  degree  at  the  end,  and 
bevelled  from  each  side,  so  as  to 
make  the  cutting  edge  in  the  mid- 
dle of  its  thickness 

Chockf  in  navigation,  a  wedge  used  to 
secure  any  thing  with,  or  for  any 
thing  to  rest  upon.  The  long-boat 
rests  upon  two  large  chocks  when 
it  is  stowed 

Chocolaté  leadf  a  pigment  prepared 
by  calcinating  oxide  of  lead  with 
about  a  third  of  that  of  copper, 
and  reducing  the  compouud  to  a 
uniform  tint  by  levigation 

ChoJee.  An  adit  is  said  to  be  choked 
when  any  earth  or  stone  falls  in 
and  prevents  the  current  of  water 
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throagh  it  :  tbe  place  or  part  so 
filled  is  called  *  the  choke  ' 

Choppmç  ètockt  a  block  of  wood  used 
for  reducing  bricks  totheir  intended 
form  by  axing  tbem  :  it  is  made  of 
any  cbance  pièce  tbat  can  be  ob- 
tained,  and  commonly  from  6  to  8 
incbes  square,  supported  generally 
upon  two  14-incb  brick  piers,  if  two 
men  are  to  work  at  it  ;  but  if  four 
men,  tbe  cbopping-block  must  be 
lengtbened  and  supported  by  three 
piers,  and  so  on,  according  to  tbe 
nomber  :  it  is  aboot  2  feet  3  incbes 
in  bdgbt 

Ckoragie  monuments,  in  Grecian  story, 
monuments  in  bonour  of  tbose 
wbo  bad  gained  a  prize  as  cboragus, 
or  leader  of  tbe  play  and  choruses 

Ckoragie  monument  (tbe)  of  Lysicra- 
tes,  known  as  the  Lantem  of  De- 
moatbenes,  was  built  in  the  lllth 
Olympiad,  and  is  still  entire  :  it  is 
oonsidered  the  most  exquisite  and 
perfect  spécimen  of  tbe  orders 

Ckoragie  monument  qf  ThrasycleSj  &€., 
now  the  church  of  our  Lady  of  the 
Grotto.  It  is  built  against  the  rock 
of  the  Acropolis:  above  it  stand 
two  columns,  on  which  tripods  bave 
been  placed,  and  on  each  side  of 
it  the  rock  bas  been  chiseled  away 
in  such  form  as  evidently  shows 
tbat  similar  buildings  had  been 
erected  contiguous  to  it 

Chordf  in  geometry,  is  the  right  Une 
joining  the  extremities  of  any  arc 
of  a  drde 

Chorobates  (Greek),  «n  instrument 
for  determining  the  slope  of  an 
aqueduct,  and  tbe  levels  of  the 

I     country  through  which  it  was  to 

I  pass.  It  differed  but  slightly  from 
a  common  carpenter's  level,  which 
consists  of  a  straight  rule  support- 
ing  a  perpendicular  pièce,  against 
which  bangs  a  plumb-line 

,  Chorogretphi/f  the  art  of  making  a  map 

of  a  particular  country  or  province, 

or  of  teaching  geography 

I  Chromatics,  a  division  of  the  science 

of  optics,  by  which  the  properties 

I      of  the  colours  of  light  and  of  na- 

:     tural  bodies  are  illustrated 
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Chronuueope,  or  optical  chromatics  :  ! 
there  are  three  specief  of  optical  j 
effects  of  colours, — that  of  refrac-  ' 
tion  of  prisms  and  lenses,  that  of  \ 
the  transmission  of  light  through  • 
transparent  média,  and  that  of  the  I 
reflection  of  spécula,  &c.  | 

Chromate  qf  mercury  is  improperly  [ 
classed  as  a  red  with  vermillion  ; 
for  though  it  is  of  a  bright  ochreous 
red  colour  in  powder,  it  is,  when 
ground,  of  a  bright  orange  ochre 
hue,  and  affords,  with  white,  very 
pure  orange-coloured  tints 

Chromatict,  the  science  of  the  rela- 
tions of  light,  shade,  and  colours 

Chrome  green»  are  compound  pig- 
ments of  which  chrome  yellow  is 
the  principal  colouring  substance 

Chrome  orange  is  a  beautiful  orange 
pigment,  and  one  of  the  raost 
durable  and  least  exceptionable 
chromâtes  of  lead,  but  not  of  iron 

Chrome  yeUow  is  a  pigment  of  modem 
introduction  into  gênerai  use,  and 
of  which  there  are  many  varieties, 
mostly  chromâtes  of  lead,  in  which 
thelattermetalmore  orlessabounds. 
They  are  distinguished  by  the  pure- 
ness,  beauty,  and  brilliancy  of  their 
colours,  which  qualities  are  great 
temptations  to  their  use  in  the 
hands  of  the  painter;  they  are, 
however,  far  firom  unexceptionable 
pigments 

Chromium,  a  very  rare  métal,  found 
either  in  the  form  of  chromate  of 
lead  or  chromate  of  iron 

Chronometer,  a  time-keeper,  used  for 
determining  the  longitude  at  sea, 
and  for  other  purposes  where  great 
accuracy  is  required 

Chronometricalgovemory  an  improved 
regulator  for  rendering  the  mean 
velocity  of  an  engine  uniform.  The 
mechanism  is  as  follows  :  a  spindle 
placed  vertically  bas  a  pulley  fixed 
upon  the  top,to  receive  motion  from 
the  crank-shaft  ;  below  the  pulley 
two  bevel-wheels  of  equal  diameters 
are  placed  face  to  face  ;  the  upper 
wheel  is  fixed  to  the  spindle,  and 
the  lower  one  is  free  to  tuxw  \rcwv. 
it,  and  bas  an  arm  or  ctwolV  qX.\,«l^<&^ 
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to  its  under  side,  to  act  as  a  driver 
for the  pendulous  bail:  between  the 
two  wheels,  and  communicating 
vrith.  them,  is  a  third  wheel,  fixed 
upon  a  spindle  placed  horizontally, 
and  connected  at  one  end  to  the 
vertical  spindle,  so  as  to  tum  round 
it;  the  other  end  is  supported  by  a 
carriage  resting  upon  a  plate,  and 
is  connected  to  a  spring  or  counter- 
weight  on  one  side,  and  on  the 
other  side  to  the  throttle-valve  ; 
the  bail  being  suspended  from  a 
spherical  bearing  near  the  top  of 
the  rod.  The  spring  ig  a^justed 
so  that  when  the  velocity  of  the 
engine  is  as  required,  the  upper  and 
lower  vrheels  revolve  at  the  same 
speed  :  when  the  velocity  increases, 
the  centrifugal  force  causes  the  bail 
to  rise,  and  retards  the  motion  of 
the  lower  wheel;  then  the  inter- 
médiate  wheel  distends  the  spring, 
and  moves  forward  upon  the  lower 
wheel  as  a  rack,  and  closes  the 
throttle-valve  :  when  the  velocity 
diminishes,  the  bail  falls,  and  the 
lower  wheel  requires  less  power,  so 
that  the  spring  pulls  back  the  inter- 
médiate  wheel  and  opens  the  valve. 
The  above  is  a  modification  of  Mr. 
James  Wood's  govemor,  and  is  pa- 
tented  by  Mr.  C.  W.  Siemans 

Chrysolitej  a  precious  stone,  probably 
the  tenth  on  the  high  priest's  pec- 
toral, bearing  the  name  of  Zebulon: 
it  is  transparent,  the  colour  of  gold, 
vrith  a  mixture  of  green,  which  dis- 
plays  a  fine  lustre 

Çhuckf  a  pièce  of  wood  or  métal  fixed 
on  the  end  of  the  mandril  for  keep- 
ing  fast  the  body  to  be  tumed 

Church  Mitsic,  By  this  tenu  is  com- 
monly  understood  ail  music  set  to 
words  of  a  sacred  character:  hence 
we  hâve  not  only  the  language  of 
Scripture  set  to  music  in  the  shape 
of  anthems,  &c.,  but  also  metrical 
versions  and  paraphrases  thereof, 
used  and  considered  by  many  as 
church  music.  Indeed  it  too  often 
happens  that  thèse  are  adapted  to 
secvîÏBx  mélodies — mélodies  not  ori- 

pnally  intended  to  be  applied  to 


words  of  a  sacred  character,  ; 
the  music  is  then  termed 
probably  from  an  idea  that  1 
no  such  thing  as  sacred  and  ] 
music.  But  this  is  a  gréai 
and  arises  solely  from  ignor 
the  existence  of  sacred  musi 
mean  especially  church  musi< 
aminé  any  of  the  ancient  aui 
liturgical  books,  and  there 
found  an  order  of  music  th 
not  be  mistaken  for  profane 
is  not  only  sacred  in  its  chi 
but  eminently  grand,  dij 
noble,  and  sublime  ;  in  sho 
for  church  purposes  so  sup( 
ail  other  music,  that  it  aie 
properly  be  called  church  il 
Church  music  is  the  music 
holy  offices, — ^is  that  music  ir 
the  whole  cAttrc^,priests  and 
can  participate.  It  is  easy 
cute,  being  simple  and  plain 
chant).  It  can  be  sung  b^ 
one,  and  is  always  most  n 
when  sung  by  ail;  hence  it 
called  the  fiûl  chant  (cant 
nus).  For  a  long  period,  an 
very  lately,  scarcely  a  remi 
church  music  was  to  be  foun 
in  those  places  where  we 
right  to  expect  to  find  it  :  th 
chant  was  banished  entirely  i 
places,  and  mutilated  in  otli 
that  it  could  scarcely  be  dis< 
but  it  is  now  being  restore 
we  hear  the  priest  intoning  1 
in  the  offices  of  moming  and  c 
prayer,  and  the  people  sing 
response,  the  ancient  autl 
mélodies  of  the  church  ; — ^ 
the  Psalter  chanted  to  fine 
called)  Gregorian  tones  ; — \i 
theLitany  chante  dto  its  own 
music,  that  of  the  church  :  ^ 
hear  the  soul-stirring  music 
Communion  office,  the  Glorij 
celsis,  the  Credo,  and  Sancti 
latter  moreover  in  its  propei 
We  can  hâve  also,  if  so  di: 
the  church  music  for  the 
monial,baptismal,  and  burial 
as  well  as  an  immense  var 
tunes  for  the  metrical  psalra 
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troe  chDTch  character,  unlike  any 
other  kind  of  music»  and  which  is 
troly  church  music,  inasmuch  as  it 
is  the  church's  peculiar  property, 
mnd  would  be  totally  misused  in 
any  oth»  place.  Our  définition  of 
cdunch  mnsie  is,  mnsie  which  is 
adapted  for  the  services  and  pur- 
poses  of  the  church,  and  unfit  for 
any  other  place  or  purpose. 

Church  music,  such  as  is  hère 
thortly  defined,  is  unisonous  ;  and 
harmonized  music  is  not  fit  for 
congregational  purposes;  it  is  pro- 
per  only  in  those  parts  of  divine 
wonhip  which  may  be  called  extra- 
litargirâl,  such  as  the  anthem. 
Singing  harmonized  chants,  canti- 
des,  Te  Deum,  &c.,  is  thrusting  out 
the  congrégation,  that  is,  the  chief 
part  of  the  church  présent.  The 
harmonies  should  be  left  entûrely 
to  the  discrétion  of  an  intelligent 
organist,  to  be  executed  on  the 
organ  alone.  Harmonized  music 
requires  accomplished  and  well- 
informed  musicians  for  its  perform» 
ance,  and  can  be  sung  only  by  the 
few.  The  anthem,  in  cathedral 
worship,  is  edifying  only  when  it  is 
performed  by  the  choir-men  in  a 
masterly  manner,  not  only  with 
correct  musical  exécution,  but  vrith 
care  and  attention,  to  develop  ail 
the  piety,  sublimity,  grandeur,  dig- 
nity,  and  whatever  else  the  music 
is  capable  of. 

Before  the  latter  half  of  the  15th 
century,  the  liturgy  was  chanted  in 
iinison  ;  and  it  is  from  this  period 
we  can  trace  the  graduai  departure 
from  the  rigid  church  style  of  music, 
in  the  compositions  of  Josquin  de 
Près  especially.  In  the  early  part 
of  the  16th  century,  we  find  that 
AdrianWill8ert,who  was  made  sing- 
ing-master  at  St.  Mark's,  Venice, 
was  the  first  who  harmonized  the 
psalm  mélodies  for  two  or  more 
choirs;  then  foUowed  the  motet,  or 
harmonized  antiphon,  which  before 
had  been  chanted  in  unison,  as  it 
is  donc  at  this  day  in  the  Romish 
chapels  in  England,  where  there 
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are  not  accomplished  singing  men 
to  perform  the  motet.  During  this 
century,  the  use  of  harmony  had 
not  only  driven  the  people  away 
from  their  part  in  the  performance 
of  the  service,  but  also  comipted 
the  music  itself  so  much,  that  it 
was  only  saved  from  being  wholly 
forbidden  by  the  grave  and  devo- 
tional  motets  and  other  compo- 
sitions of  the  renowned  Palestrina, 
whose  Works  were  imitated  with 
great  success  by  the  disciples  of  bis 
school,  and  this  in  a  very  eminent 
degree  by  the  English  church  mu- 
sicians. The  harmonies  used  by 
Tallis,  Morley,  Gibbons,  and  the 
rest  of  the  masters  of  church  music 
of  this  âge,  are  truly  sublime 

Church  omament  consists  princîpally 
of  the  painted  and  stained  glass 
vnndovra  of  the  emblem  of  the 
Trinity,  of  the  passion  of  our  Lord, 
of  the  evangelists,  sacred  mono* 
grams,  statues  of  the  holy  apostles, 
of  the  holy  evangelists,  and  of  the 
saints  commemorated  by  the  church 

Church  in  rotundo,  that  whose  plan 
is  a  perfect  circle,  in  imitation  of  the 
Panthéon 

Chymolf  a  hinge,  anciently  called  a 
grimmer 

Cibormnif  an  arch  supported  by  four 
pillars  placed  over  the  high  altar 

Cilery,  in  architecture,  the  drapery  or 
leavage  that  is  wrought  upon  the 
heads  of  pillars 

Cimeîlaref  the  vestry  or  room  where 
plate,  vestments,  and  other  rich 
things  belonging  to  the  church  are 
kept 

Cincturcy  a  ring,  list,  or  fillet  at  the 
top  andbottom  of  a  column,  serving 
to  divide  the  shaft  from  the  capi- 
tal and  its  base 

Cinder-Jrame,  in  locomotive  engines, 
a  wire-work  frame  placed  in  front 
of  the  tubes,  to  arrest  the  ascent  of 
large  pièces  of  ignited  coke 

Cinque-foilt  an  ornamental  foliation  or 
feathering,  used  in  the  arches  of 
the  lights  and  tracery  of  Windows, 
panellings,  &c. 

Cinçue  PortSt  the  sea-port  towns  of 
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Dover,  Sandwich,  Hastings,  Hythe, 
and  Romney,  to  which  three  others 
were  afterwards  added,  viz.  Win- 
chelsea,  Rye,  and  Seaford.  Thèse 
towns  possess  peculiar  privilèges, 
and  are  under  the  govemment  of  a 
Lord  Warden 

CipheTf  a  secret  mode  of  writing 

Cippm  (Latin),  a  low  column,  some- 
times  round,  but  more  frequently 
rectangular,  used  as  a  sepulchral 
monument 

CircinuSy  a  pair  of  compassés.  Those 
used  by  statuaries,  architects,  ma- 
sons,  carpenters,  &c.,  were  often 
represented  on  their  tombs 

CircimiSf  according  to  Yitnivius,  a  pair 
of  compassés  employed  by  archi- 
tects, carpenters,  &c.,  for  describing 
circles,  measuring  distances,  and 
taking  the  thickness  of  solids 

CirclCt  a  plain  figure  contained  by 
one  line,  which  is  called  the  cir- 
cumference,  and  is  such  that  ail 
straight  Unes  drawn  from  a  certain 
point  within  the  figure  to  the  cir- 
cumference  are  equaltooneanother, 
and  this  point  is  called  the  centre 
of  the  circle 

The  circumference  of  a  circle  is 
known  to  be  about  3' 14 159  times 
its  diameter,  or,  in  other  words, 
the  ratio  of  the  circumference  to 
the  diameter  is  represented  by 
3' 14 159:  for  this  number  writers 
generally  put  the  Greek  letter  tt 

Circular  saw.  Circular  saws,  revolv- 
ing  uponan  axis,  hâve  the  advantage 
that  they  act  continually  in  the 
same  direction,  and  no  force  is  lost 
by  a  backward  stroke:  they  are 
also  susceptible  of  much  greater  ve- 
locity  than  the  reciprocating  saws, 
an  advantage  whic]^  enables  them 
to  eut  more  smoothly  :  used  prin- 
cipally  for  cutting  mahogany  for 
veneering,  and  for  other  woods  eut 
into  thin  layers 

Circus,  an  area  used  by  the  Romans 
for  chariot-races  and  horse-races, 
and  for  other  public  sports 

Cissoid  of  Diodes,  in  the  higher  geo- 
metry,  a  curve  line  of  the  second 
order 


Cistem.  There  were  cistems  through- 
out  Palestine,  in  cities  and  in  pri- 
vate  houses.  As  the  cities  were 
mostly  built  on  mountains,  and  the 
rains  fall  in  Judea  at  two  seasons 
only  (spring  and  autumn),  people 
were  obliged  to  keep  water  in  ves- 
sels.  There  are  cistems  of  very  large 
dimensions  at  this  day  in  Palestine. 
Near  Bethlehem  are  the  cisterns  or 
pools  of  Solomon  :  they  are  three 
in  number,  situated  in  the  sloping 
hollow  of  a  mountain,  one  above 
another,  so  that  the  waters  of  the 
uppermost  descend  into  the  second, 
and  those  of  the  second  descend 
into  the  third.  Thebreadthis  nearlv 
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the  same  in  ail,  between  80  and  90 
paces,  but  the  length  varies:  the 
first  is  about  160  paces  long;  the 
second,  200;  the  third,  220.  Thèse 
pools  formerly  supplied  the  town 
of  Bethlehem  and  the  citv  of  Jeru- 
salem  with  water.  Wells  and  cis- 
tems, fountains  and  springs,  are  sel- 
dom  correctlydescribed  inScripture 

Cisterrif  in  the  steam  engine,  the  ves- 
sel  which  surrouuds  the  condenser, 
and  contains  the  injection  water 

Cistemaj  an  artificial  tank  or  réser- 
voir, sunkinthe  ground  and  covered 
in  with  a  roof,  for  the  purpose  of 
coUecting  and  preserving  good  water 
for  the  use  of  a  household.  Near 
the  baths  of  Titus  are  nine  subter- 
raneous  cisterns,  17^  feet  wide,  12 
feet  high,  and  above  137  feet  long 

Citrine,  or  the  colour  of  the  citron, 
is  the  first  of  the  tertiary  class  of 
colours,  or  ultimate  compounds  of 
the  primary  triad,  yellow,  red,  and 
blue,  in  which  yellow  is  the  archeus 
or  predominating  colour,  and  blue 
the  extrême  subordinate;  for  ci- 
trine being  an  immédiate  compound 
of  the  secondaries,  orange  and 
green,  of  both  which  yellow  is  a 
constituent,  the  latter  colour  is  of 
double  occurrence  therein,  while 
the  other  two  priraaries  enter  singly 
into  the  composition  of  citrine  ;  its 
mean  or  middle  hue  comprehending 
eight  blue,  five  red,  and  six  yellow, 
of  equal  intensities 
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CUrme  Iake  is  a  durable  and  better 
drjing  species  of  brown  pink,  pre- 
pmd  from  the  querdtron  bark 

Claekf  the  yabre  of  a  pump  pistou  ; 
the  can-lead,  m  Derbyshire 

ClaekSy  in  locomotive  engines,  the 
complète  valves  of  the  pumps  where 
fhe  bail-valve  is  enclosed  in  a  frame 
or  cage,  to  limit  its  rise,  and  guide 
its  ftll  into  the  steam-tight  seat  of 
the  orifice  of  the  pipe 

Qaek'box,  in  locomotive  engines,  the 
box  fitted  on  to  the  boiler  virhere 
a  ball-dack  is  placed,  to  close  the 
orifice  of  the  feed-pipe,  and  pre- 
vent  steam  or  hot  water  reaching 
the  pumps.  The  bail  of  the  clack 
is  ndsed  from  its  seat  by  the  stroke 
of  the  pump-plunger  forcing  the 
water  against  it,  and  which  water 
then  passes  into  the  boiler,  while 
the  instant  fall  of  the  bail  prevents 
^ress  from  the  boiler 

Ciaei'-door,  a  square  iron  plate  screwed 
on  to  the  side  of  a  bottom-pump, 
or  small  bore  for  convenience  of 
changing  the  clack  or  valve 

Qackraeats,  in  locomotive  engines, 
two  recesses  in  each  pump,  for  the 
dacks  to  fit  into 

Clack'Valve,  in  the  steam  engine,  a 
fiât  valve  in  the  cold-water  pump, 
with  a  hinge  joint 

damp,  a  kiln  built  above  the  ground, 
for  the  purpose  of  burning  bricks  in 

Clamp,  a  pièce  of  wood  fixed  to  the 
end  of  a  boardby  mortise  and  tenon, 
or  by  groove  and  tongue,  so  that 
the  fibres  of  the  one  pièce,  thus 
fixed,  traverse  those  of  the  board,' 
and  by  this  means  prevent  it  from 
casting:  the  pièce  at  the  end  is 
called  a  clamp,  and  the  board  is 
said  to  be  clamped 

GampSf  in  naval  architecture,  thick 
phmks  in  a  ship's  side,  which  sup. 
port  the  ends  of  the  beams 

Clampmg,  in  joinery:  when  a  pièce 
of  board  is  fitted  with  the  grain  to 
the  end  of  another  pièce  of  board 
across  the  grain,  the  first  board  is 
said  to  be  clamped 

Clamp-nails,  used  to  fasten  on  clamps 
in  the  building  of  ships 


Ckunc  ordersy  in  architecture  :  of 
thèse  there  are  but  thrcCf-r- the 
Donc,  lonic,  and  Corinthian  :  two 
others,  the  Tuscan  and  Composite, 
are  often  improperly  dassed  with 
them,  and  the  whole  denominated 
*thefiveordersof  architecture/  For 
the  proportions  of  the  respective 
orders,  see  the  Synopsis,  p.  26 

Cleadinç,in  locomotive  engines, is  usu- 
ally  made  of  narrow  strips  of  tim- 
ber,  neatly  fitted  round  the  boiler 
and  fire-box,  to  prevent  the  radi- 
ation  of  the  beat.  Extemally,  this 
is  sometimes  covered  with  zinc,  and 
a  coating  of  dry  hair  felt  is  com- 
monly  placed  between  the  boiler 
andthetimber,  for  the  same  purpose 

Clearing  the  deads,  a  tenu  for  clearing 
a  shaft  or  drift,  &c. 

Cleatf  a  pièce  of  wood  used  in  différent 
parts  of  a  vessel  to  belay  ropes  to 

deavage^  in  geology,  is  an  indicator  of 
peculiar  fossility  in  certain  rocks, 
which  is  independent  of,  and  meets 
at  a  considérable  angle,  the  surfaces 
of  lamination  or  déposition.  Clay 
slate  furnishes  the  best  examples 
of  this  phenomenon 

Cleithraly  a  covered  Greek  temple 

CleithroSf  an  enclosed  place;  a  temple 
whose  roof  covers  or  encloses  it 

Clerestoryj  an  upper  story  or  row  of 
Windows  in  a  Gothic  church,  risiug 
clear  above  the  adjoining  parts  of 
the  building 

CleWf  the  lower  corner  of  square-sails, 
and  the  after  corner  of  a  fore-and- 
aft  sail 

Clew-gametf  a  rope  for  hauling  up  the 
clew  of  a  fore-sail  or  main-sail  in  a 
square-rigged  vessel 

Clew-linCf  a  rope  for  hauling  up  the 
clew  of  a  square-sail:  the  clew- 
garnite  is  the  clew-line  of  a  course 

Clicketf  a  latch-key;  the  latch  of  a  door 

Clinchy  in  navigation,  the  great  ring 
connected  with  the  mooring-chains 

Clinchj  a  half-hitch  stopped  to  its 
own  part 

Clinker-barf  in  steam  engines,  the  bar 
fixed  across  the  top  of  the  ash-pit 
for  supporting  the  rods  used  for 
clearing  the  fire-bars 
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ClinkerSf  bricks  which,  by  the  vio- 
lence of  the  fire,  are  nm  together 
and  glazed  over 
ClinkerSf  hard  bricks  imported  from 

Holland 
Cloacoy  a  common  sewer.    The  term 
cloaca  is  generally  used  in  référence 
to  those    spacious    subterraneous 
vaults,  either  of  stone  or  brick, 
through  \7hich  the  foui  waters  of 
the  city,  as  well  as  ail  the  streams 
brought  to  Rome  by  the  aqueducts, 
finally  discharged  themselves  into 
the  Tiber 
Cloacot  according  to  Livy,  a  large 
subterraneous  canal,  constructed  of 
masonry  or  brick-work,  for  the  pur- 
pose  of  carrying  off  the  rain-water 
from  the  streets  of  a  town,  and 
the  impurities  from  private  houses, 
-which  were  thus  discharged  into 
some  neighbouring  river 
Cloacariunif  the  sewers'  rate;  a  tax 
which  was  levied  in  Rome  for  the 
expenses  of  cleansing  and  repairing 
the  sewers 
CloisteTi  a  covered  ambulatory,  form- 
ing  part  of  a  monastic  or  collegiate 
establishment.  Cloisters  are  always 
attached  to   a  collège  cathedral, 
and  arranged  round  three  or  four 
sides  of  a  quadrangular  area,  vrith 
large  Windows,  not  often  glazed, 
looking  into  the  quadrangle  ^ 
dose-haidedf  a  term  applied  to  a'vessel 
sailing  with  her  yards  braced  up 
80  as  to  get  as  much  as  possible  to 
windward 
CloseTj  a  brick-back  inserted  where 
the  distance  will  not  permit  of  a 
brick  in  length 
Closetf  a  smaU  chamber  or  private 

room 
Clove-hitch,  two  half-hitches  round  a 

spar  or  other  rope 
Clove-hooky  an  iron  clasp,  in  two  parts, 
moving  upon  the  same  pivot  and 
overlapping  one  another,  used  for 
bending  chain-sheets  to  the  clews 
of  sails 
Clîibbingt  drifting  down  a  current  with 

an  anchor  out 
ClUè-haulf  to  bring  a  vesseFs  head 
round  on  the  other  tack,  by  letting 
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go  the  lee  anchor,  and  cutting  or 
slipping  the  cable 

Chte-gametSt  in  navigation,  tackles 
fixed  to  the  clews  or  lower  corners 
of  the  foie  and  main  sail,  to  clew 
them  up  to  the  yards.  (See  deio- 
gamet,) 

Chutered  column,  a  pier  which  con- 
sists  of  several  columns  or  shafts 
dustered  together 

Clutchf  an  apparatus  for  engaging  or 
disengaging  two  shafts  :  it  consists 
of  two  pièces  of  métal  formed  so 
that  when  placed  together,  project- 
ing  pièces  on  one  (which  is  made  to 
slide  to  andfro  on  the  shaft,but  tvm 
vrith  it)fit  into  recesses  in  the  otîier, 
which  is  fixed  on  the  driving  sZiaft, 
80  that  the  first  being  pulled  back, 
its  shaft  will  remain  at  rest 

Coaking,  in  ship-building,  aniting 
pièces  of  spar  by  means  of  tabular 
projections,  formed  by  cutting  away 
the  solid  of  one  pièce  into  a  hollow, 
80  as  to  make  a  projection  in  the 
other  in  such  a  manner  that  they 
may  correctly  fit,  the  buts  pre- 
venting  the  pièces  from  drawing 
asunder 

Coal  belongs  to  the  third  séries  of 
the  Wemerian  prindple,  viz.,  car- 
boniferous  rocks,  coal  measures, 
carboniferous  limestone,  and  old 
red  sandstone  ;  it  is  admitted  to  be 
of  vegetable  origin,  and  comprises — 
1.  Lignites,aspeciesofmineralchar- 
coal  or  intermediate  gradation  from 
wood  to  coal;  2.  Ordinary  bitu- 
minous  coal,  of  numerous  varieties  ; 
3.  Anthracite,  found  generally  in 
connection  with  the  lowest  portion 
of  the  third  séries,  and  sometimes 
in  the  primary  rocks  themselves. 
Coal,  then,  appears  to  hâve  been 
formed  of  large  vegetable  masses, 
of  considérable  extent,  in  strata 
varying  from  a  few  inches  to  many 
feet  in  depth,  the  strata  alter- 
nating  with  rocks  wonderfùlly  uni- 
form,  and  which  consist,  in  most 
cases,  oi  the  foUowing  :  sandstone, 
slate  clay  or  shale,  fire-clay,  iron- 
stone,  limestone,  &c.  Rocks  are 
found  participating  of  both  clay 
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and  sandstone  texture,  greatly  pre- 
dominating.  The  coal  beds  are 
indiscriminately  accompanied  by 
rodu  either  of  sandstone  or  shale, 
which  often  rest  upon  fire-clay.  It 
is  in  tbe  shale  accompanying  the 
coal  that  the  fossil  impressions  are 
8o  numerous;  for  they  are  seldom 
fonnd  in  the  sandstones,  or  in  the 
shales  considerably  distant  from  the 
ooal  beds.  The  organic  remains  of 
coal  formation  consist  of  many 
shells  of  fresh-water  origin.  The 
fossils,  with  land  plants,  occur  in 
great  abundance  and  yariety,  be- 
longing  to  extinct  species,  but 
bea^g  considérable  analogy  to 
those  now  growing  only  in  tropical 
dimates.  Thèse  plants  are  mostly 
succulent,  and  are  of  enormous 
growth 

Coal-gas.  Carburettedhydrogen,coal- 
gas,  when  freed  from  the  obnoxious 
foreign  gas,  may  be  propelled  in 
streams  out  of  small  apertures, 
which,  when  lighted,  form  jets  of 
flame,  and  are  called  gas-lights 

CemiA/ot,  tar  made  from  bituminous 
coal 

Coammgê,  in  ships,  raised  work  round 
the  hatches,  to  prevent  water  from 
getting  down  into  the  hold 

Coat,  Mast-coat  is  a  pièce  of  canvas 
tarred  or  painted,  placed  round  a 
mast  or  bowsprit  where  it  enters 
the  deck 

Coat,  in  building,  a  stratum  or  thick« 
ness  of  plaster-work 

Cob  (Comish),  to  break  or  bruise  i 
a  cobber,  a  bruiser  of  tin.  Cobbed 
ore  is  spoiled  which  is  broken  out  of 
the  soHd  large  stones  with  sledges, 
and  not  put  to  water,  being  the 
best  ore  :  the  same  as  bing  ore  in 
the  lead  mines 

Cobalt.  The  ancient  name  for  this 
minerai  is  not  known.  Theophrastus 
mentions  its  use  for  staining  glass. 
No  cobalt  bas  been  discovered  in 
any  of  the  remains  of  ancient  paint- 
ing.  It  makes  a  colour,  according 
to  Vitruyius,  between  scarlet  and 
purple 

CdeUt,  in  chemistry,  a  métal,  when 


pure,  of  a  white  colour,  inclining 
to  bluish  or  steel  gray  :  at  the  com- 
mon  température  its  spécifie  gravity 
is  more  than  8*5 

Cobalt'blue  is  the  name  now  appro- 
priated  to  the  modem  improved 
blue  prepared  with  metallic  cobalt, 
or  its  oxides,  although  it  properly 
belongs  to  a  class  of  pigments  in- 
cluding  Saxon  blue,  Dutch  ultra- 
marine, Thenard's  blue,  royal  blue, 
Hungary  blue,  smalt,  Zaffoe  or 
enamel  blue,  and  Dumont's  blue. 
Thèse  differ  principally  in  their 
degrees  of  purity,  from  the  nature 
of  the  earths  with  which  they  are 
compounded 

Cobalt-çreen.  There  are  two  pig- 
ment9  of  this  dénomination,  the 
one  a  compound  of  cobalt-blue  and 
chromic  yellow,  which  partakes  of 
the  qualities  of  those  pigments,  and 
may  be  formed  on  the  palette 

CoboosCy  the  place  where  the  victuals 
are  cooked  on  board  of  merchant 
and  passenger  ships 

Cob  wally  a  wsdl  built  of  unbumt  clay 
mixed  with  straw 

Cochineal  is  extremely  rich  in  the 
finest  red  colouring  matter,  and  bas 
been  long  employed  in  scarlet  dye- 
ing,  and  in  the  manufacture  of 
carminé 

Cochlea,  a  term  used  by  the  ancients 
to  dénote  something  of  a  spiral 
form;  a  spiral  pump  for  raising 
water,  &c. 

Cockf  or  stop-cock,  a  kind  of  valve 
contrived  for  the  purpose  of  per- 
mitting  or  arresting  at  pleasure  the 
flow  of  a  liquid  through  a  pipe 

Cock'boaty  a  small  boat  used  on  rivers 

Cock-pitf  that  part  of  a  ship  which  is 
appropriated  to  the  use  of  the  sur- 
geon, being  the  place  where  the 
wounded  are  dressed;  it  is  near 
the  hatchway,  and  under  the  lower 
gun-deck 

CocklCf  the  skiorl  of  the  Swedes  and 
the  school  of  the  Germans  :  a 
laminated  minerai  substance  of  a 
blackish  brown  colour,  like  tin 

Cocoa  woodf  the  heart  of  which  is  sel- 
dom Sound,  is  much  u&edmtv3xtL<»73 
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Coctilisy  according  to  Pliny,  a  brick 
hardened  by  burning 

Cod-line,  an  eighteen-thread  Une 

Co-efficientSy  in  algebra,  are  numbers 
or  letters  prefized  to  other  letters 
or  unknown  quantities,  into  wbich 
tbey  are  supposed  to  be  multiplied  ; 
and  tberefore  with  such  letters,  or 
the  quantities  represented  by  them, 
making  a  product,  or  co-efficient 
product 

Cœlumj  according  to  Vitruvius,  a 
Suffit  or  cieling 

Coenoèiumf  anciently  a  monastery  of 
monks  or  Mars 

Câfery  in  Cornish  mining,  a  small 
wooden  trougb  which  receives  the 
tin  cleansed  from  its  impurities  or 
slime 

CoffeC'treey  a  wood  of  a  light  greenish 
brown,  close-grained,  and  small  in 
stature,  sometimes  used  by  cabinet- 
makers 

Coffer^  a  deep  panel  in  a  ceiling  ;  also 
applied  to  a  casket  for  keeping 
jewels,  and  sometimes  to  a  chest 

Coffer-damy  a  hollow  space  formed 
by  a  double  range  of  piles,  with 
clay  rammed  in  between,  for  the 
purpose  of  constructing  an  en- 
trance  lock  to  a  canal,  dock,  or 
basin,  or  for  the  piers  of  a  bridge 

CoffiRf  in  Cornish  mining,  old  work- 
ings  which  were  ail  worked  open 
to  grass,  without  any  shafts,  by 
digging  and  casting  up  the  tin 
stuff  from  one  stall  of  boards  to 
another 

Coffin^  a  wooden  case  in  which  a 
dead  body  is  placed,  sometimes  en- 
cased  in  lead  :  anciently,  stone 
coffins  were  used  for  interment 

Cog^  the  wooden  tooth  of  a  large 
wheel 

Cog-teeth  are  formed  of  a  différent ma- 
terial  from  the  body  of  the  wheel  : 
a  timber  tooth  on  a  cog-wheel  is 
one  made  of  wood,  when  the  teeth 
stand  perpendically  to  the  plane  of 
the  wheel 

Cog-wheelf  an  iron  wheel  with  wooden 
teeth  or  cogs 

Cohésion  of  fluids.  M.  Monge  and 
others  assert  that  the  phenomena 
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of  capillary  tubes  are  referable  to 
the  cohesive  attraction  of  the  su. 
perficial  particles  only  of  the  fluids 
employed,and  that  the  surface  must 
consequently  be  formed  into  curves 
of  the  nature  of  linteariae,  which 
are  supposed  to  be  the  results  of  a 
uniform  tension  of  a  surface  resist- 
ing  the  pressure  of  a  fluid,  either 
uniform  or  varying  according  to  a 
given  law 

Cohesiont  the  attraction  which  takes 
place  between  the  particles  of  bo- 
dies,  denoting  that  force  by  which 
the  particles  firmly  cohere 

Cohésion  and  résistance  o/jluidsj  as 
examined  by  the  force  of  torsion. 
Pressure  does  not  augment  the 
friction;  on  the  contrary,  the  ré- 
sistance is  greater  when  the  im- 
mersion is  only  partial.  Greasing 
wood  does  not  lessen  the  friction  : 
the  friction  of  oil  is  17?  times  as 
great  as  that  of  water.  A  part  of 
the  friction  is  proportional  to  the 
Telocity:  the  constant  part  is  al- 
most  insensible.  Thusacircle'195 
mètre  in  diamcter,  tuming  in  water 
with  a  velocity  equal  to  '14  m.  in  1", 
meets  a  résistance  équivalent  to  a 
weight  of  1  gramme  acting  on  a 
lever  of  '143  m.  The  portion  pro- 
portional to  the  velocity  is  équiva- 
lent to  '042  gr.  for  a  surface  equal 
to  twice  such  a  circle  moving  in  its 
own  direction  with  a  velocity  of 
•01  m. 

Cohesive  strength  of  materials.  The 
force  of  cohésion  may  be  defined 
to  be  that  force  by  which  the  fibres 
or  particles  of  a  body  resist  sépara- 
tion, and  is  proportioned  to  the 
number  of  fibres  in  the  body,  or  in 
the  area  of  its  section. 

Coilingj  a  serpentine  winding  of  ropes, 
by  which  they  occupy  a  small  space, 
and  are  not  liable  to  be  entangled 
amongst  one  another  in  working 
the  sails  of  a  ship 

Coin  or  quoinj  the  angle  of  a  building; 
used  also  for  the  machicolation  of  a 
wall 

Cokej  charred  pitcoal 

Coke.    The  most  valuable  of  the  se- 
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condary  prodncts  of  a  gas  estab- 
lishment  is  coke.  The  best  kind 
is  obtained  from  coal  when  car- 
bonized  in  large  masses,  in  OTens 
oonstmcted  on  purpose.  In  a  gas 
manufactory,  the  prodaction  of  coke 
being  of  minor  importance  to  the 
formation  of  good  gas,  it  is  gene- 
rally  of  an  inferior  quality  to  that 
made  in  coke  ovens,  where  it  is  the 
primary,  and  indeed  sole  object  for 
which  the  coal  is  carbonized.  But 
gas-coke  is  excellent  for  many  pur- 
poses  in  the  arts  and  manufactm*es, 
producing  as  clear  a  fire  as  that  of 
the  first  quality,  though  it  is  neither 
80  lasting  nor  so  free  firora  slag  :  for 
domestic  use,  however,  it  is  unob- 
jectionable,  and  may  be  bumt  both 
in  the  drawing-room  and  kitchen 
with  economy  and  comfort. 

The  distinguishing  characters  of 
good  coke  are,  first,  a  clean,  granu- 
lar  fracture  in  any  dh^ction,  with 
a  pearly  lustre,  inclining  to  that 
exhibited  by  cast  iron.  Secondly, 
density,  or  close  proximity  of  ils 
particles,  which  adhère  together  in 
masses,  and  spécifie  gravity  of  1*10, 
or  rather  higher.  ThircÛy,  when 
exposed  toawhite  beat,  it  consumes 
entirely  away ,  without  leaving  either 
slag  or  ashes. 

It  is  invarîably  the  case  that  the 
quality  of  the  coke  is  inversely  as 
that  of  the  gas.  The  manufacturer 
must  not  expect  to  produce  both  of 
the  best  quality.  The  process  by 
which  the  best  gas  is  made  gene- 
rally  leaves  the  coke  light,  spongy, 
and  friable,  although  an  increase  of 
quantity  is  gained  ;  for  the  simple 
reason,  that  the  degree  of  beat  and 
other  circumsituices  required  to 
form  perfect  coke  must  be  entirely 
changed  when  gas  of  a  high  spécifie 
gravity  is  to  be  obtained.  Thus 
large  masses  of  coal  exposed  to  a 
red  beat  in  close  vessels  are  acted 
upon  by  slow  degrees,  the  extemal 
portions  preventing  beat  from  pene- 
trating  into  the  interior  until  most 
of  the  bituminous  portions  are  given 
off  in  condensable  vapour,  or  as 
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charcoal  and  free  hydrogen;  the 
after-products  being  light  carbu- 
retted  hydrogen,  carbonic  oxide, 
and  carbonic  acid  gases.    The  re- 
sidue  is  a  carbon  of  a  dense  granular 
composition 
Coke^  as  prepared  for  use  in  locomo- 
tive and  other  steam  engines,  may 
be  regarded  as  purified  coal,  or  coal 
firom  which  the  extraneous  matters 
not  conducive  to  combustion  bave 
been  expelled  by  the  application  of 
beat.  It  appears  from  experiments 
that  the  heating  power  of  every 
description  of  fSel,  whether  coal, 
coke,  wood,  lignite,  turf,  or  peat, 
is  proportional  to  the  quantity  of 
carbon  it  contains,  and  that  from 
83  to  86  per  cent,  of  this  élément 
enters  into  the  composition  of  any 
given  weight  of  Newcastle,  Durham, 
or  Lancashire  coal,  the  other  in- 
grédients being  hydrogen,  azote, 
oxygen,  and  ashes.  The  exact  pro- 
cess which  takes  place  in  the  con- 
version of  coal  into  coke  is  not  yet 
thoroughly  understood,    although 
the  resuit  can  be  readily  estimated, 
and  is  found  to  dépend,  to  a  con- 
sidérable extent,  upon  the  manner 
in  which  the  process  is  performed. 
Thus,  by  coking  in  close  ovens, 
Welsh  coal  loses  about  30  per  cent, 
of  its  weight  ;  but  if  the  coking  be 
effectedin uncovered heaps  of  coarse  j 
lumps,  as  it  often  is  in  the  Welsh 
coal  and  iron  districts  (where  abun- 
dance  is  allowed,  as  the  excuse  for 
extravagance  and  waste),  the  loss 
of  weight  is  from  50  to  55  per  cent. 
While  the  weight  is  thus  diminished 
by  coking  in  close  ovens,  the  bulk 
is  increased  from  22  to  23  per  cent. 
The  rapid  and  complète  combustion 
of  the  carbon  which  takes  place  in 
the  buming  of  coke  has  the  effect 
of  preventing,  to  a  considérable  ex- 
tent, the  émission  of  that  palpable 
smoke  which  arises  from  the  com- 
bustion of  coal,  and  for  this  pro- 
perty  coke  was  resorted  to  for  use 
in  locomotive  engines,  when  the 
non-emission  of  smoke  was  imposed 
as  one  of  the  cond\tvoTv^\rçatL>«\àRÎÇL 
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railway  companies  were  empowered 
by  Act  of  Parliament.  The  prac- 
tical  advantages  since  found  to  be 
derived  from  the  buming  of  coke 
instead  of  coal  are,  its  greater  power 
in  evaporating  water  andproducing 
steam,  and  the  less  rapid  destruction 
of  the  boiler  which  ensues  from  its 
employment 

Colaririj  the  little  frieze  of  the  capital 
of  the  Toscan  and  Donc  column, 
placed  between  the  astragal  and  the 
annulets 

Cold  chiseîf  a  pièce  of  steel  flattened 
and  sharpened  at  one  end,  which  is 
properly  tempered,  so  that  it  may 
be  used  for  cutting  métal 

Cold'harbour,  an  inn  ;  a  shelter  firom 
the  cold  ;  a  protection  on  the  way- 
side  for  travellers  benighted  or  be- 
numbed 

Cold  short  tron,  iron  in  an  impure  state 

Cold-water  well  and  réservoir.  To 
effect  the  condensation  of  steam, 
the  water  is  very  commonly  raised, 
by  means  of  the  cold-water  pump, 
from  a  réservoir  or  well.  This  ab- 
sorbs  from  the  engine  some  portion 
of  its  power.  Indeed,  when  the 
wells  are  deep,  the  quantity  of 
power  thus  expended  is  so  great, 
that  the  condensing  System  can 
no  longer  be  judiciously  applied. 
This  may  be  known  by  the  follow- 
ing  investigation  : 

Rvle. — Multiply  the  weight  of 
water,  in  pounds,by  the  feetthrough 
which  it  passes  in  a  minute,  and 
divide  the  product  by  33,000  ;  the 


quotient  will  exhibit,  friction  ex- 
cluded,the  horses'  power  expended. 

Example, — To  condense  103°  ; 

Weight  of  cold  water  lOtbs. 
per  gallon,  at  62°  of  tem- 
pérature, 

Engine,  nominal  power. .  4  horses. 

Water,  per  horse  power . .  4  gais. 

Lift  of  do.,  or  height 
raised,  230  feet  per  minute. 


Hence 


4  X  40  X  230 


««  ««/v       =  le  h.  power. 
33,000  *      ^ 

Cold-water  pump,  the  pump  for  sup- 
plying  the  water  for  condensation 

CoUar,  in  ships,  an  eye  in  the  end  or 
bight  of  a  shroud  or  stay,  to  go 
over  the  mast-head 

CoUar,  in  tumery,  a  ring  inserted  in 
the  puppet  for  holding  the  end  of 
the  mandril  next  the  chuck,  in  or- 
der  to  make  the  spindle  run  freely 
and  exactly 

CoUarf  a  plate  of  métal  screwed  down 
upon  the  stuffing-box  of  a  steam 
engine,  vrith  a  hole  to  allow  the 
piston-rod  to  pass  through 

Collar  of  a  shaft,  the  timber  and 
boarding  used  to  secure  the  upper- 
most  part  of  a  shaft  in  loose  rub- 
ble  from  falling  in 

Collar-beamj  a  beam  framed  across 
and  between  two  principal  rafters 

Collegiate  Churches  of  Great  Britain 
(list  of).  The  Collèges  generally 
omitted  in  the  Books  amount  to 
130  in  number,  scattered  mostly 
over  England  alone,  and  are  con- 
sequently  not  hère  included. 
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NAlfE. 

Abergwilly  .    . 

Arundel  .     .    . 

Astley     .    .    . 

Attilbury     .    . 

Axminster   .    . 

Bamard  Castle 

Battlefield   •    . 

Beverley .    .    . 

Biggar    .    .    . 

Bishop  Auckland 

Bunbury .    .    . 

Bolton,    within  thel 

Castle  of)    .     .    / 
__ 


ORDER. 

Secular  Canons 

Do. 

Do. 


Do. 
Do. 
Do. 


Do. 
Do. 

Do. 


DATE. 

1287 

1375 

Edw.  III. 

Hen.  IV. 

temp.  Athels. 

Rich.  III. 

1403 
928 

1545 

1239 

1389 

Richard  II. 


COUNTY. 

Carmarthenshire 

Sussex 

Warwickshire 

Norfolk 

Devonshire 

Durham 

Shropshire 

Yorkshire 

Lanarkshire 

Durham 

Cheshire 

Yorkshire 
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NAMB. 

OBDBIU 

DATB. 

COtTNTI. 

BogefaUD     .... 

Heoc;!. 

Snuei 

Botham  .    .    . 

1418 

Bothwell     .    . 

1398 

Lanarkahire 

SeculaiClnoils 

Richard  II. 

Kent 

HenrjrVIII. 

Brecknocluhire 

Bri^orth  .    . 

Wffl.  Rnfus 

Shropshire 

Bramyaid   .    . 

tffliip.H.III. 

Bunora  ... 

Edward 

ShropBhire 

Camn-orth  .    . 

1423 

Lanarkshiie 

Chester-te-Street 

Do. 

1286 

Durham 

Cbnmleigh  .    . 

temp.  Ed.  I. 

raoTcUer     .    ■ 

Do. 

Richard  II. 

Do. 

Com-aU 

1439 

Cothmtoke.     . 

Do. 

1336 

Crùl  .    .    .     . 

iai7 

FVeshire 

CreditOD.    .    . 

905 

Deïonabire 

Cricht«n.    .     . 

1449 

Ddkeith.    .    . 

James  V. 

Do.        ^^ 

Darlii^Mn  .    . 

Dnrham 

Dirieton.     .    . 

Do. 

Dirieton.    .    . 

1444 

IhimbartoD .     . 

14S» 

DiiiDbartonsliire 

Danbar  .    .    . 

1392 

Haddingtonsliîrc 

Dungla>»      .    . 

1450 

T)o. 

Eton  .     .    .    . 

Henry  VI. 

Biii:kinghamshire 

Do. 

1411 

Fouli.     .    .    . 

Jas.ILScot. 

Forfar 

Glaseney      .     . 

AugiisUne 

12Ï0 

ComwaU 

Henry  1. 

Staffordshire 

Gniystoke    .    . 

1359 

CumberUnd 

Guthrj   .    .    . 

Jaa.lII.Scot. 

Forfar 

Hamilton     .     . 

1451 

H>atiDg<      .    . 

Henry  I. 

SeculiT  Canons 

1426 

York.hire 

Heytesbury .    , 

1300 

Wiltshire 

Higbun  Ferrera 

Do. 

Henry  V. 

Holyhead     .    . 

Angleaea 

Howden.    .    . 

1266 

ïorkshire 

Inelolingbiu^h 

Do. 

Edward  III. 

Iagb.m  .    .    . 

1360 

Norfolk 

Irtlingburgh     . 

Kchaid  II. 

KUmaors     .    . 

1403 

Ayrahire 

Kilmund.    .     . 

1442 

Ar^leshire 

Kirkheugh  .     . 

Fifesbire 

Lanchester  .     . 

Do. 

1283 

Durham 

Ledbury.     .    . 

Do. 

1400 

Herefbrdshire 

1283 

LUndewi  Breri 

1187 

Cardigansbira 

Lndlow  .    .    . 

Shropabjie 

Msidstone   .     . 

SecubrCftnons 

1269 

Kent 

Manton  .    .    . 

Edward  III. 

Maybole      .     . 

1441 

AïKfeYKJ                            \ 

COL 

COLLEGIATE  CHURCHES.                              C( 

NAME. 

ORDER. 

DATE. 

COUNTY,  &c. 

Merewell     .    .    .    . 

Secular  Canons 

Hampshire 

Methvin 

1433 

Perthshire 

Mettingham     .    .    . 

• 

Richard  IL 

Suffolk 

Middleham  .     .     .    . 

Do. 

1476 

Yorkshire 

Newark 

Do. 

1330 

Leicestershire 

Newport 

Do. 

Shropshire 

North  Cadbury      .     . 

Do. 

Henry  V. 

Somersetshire 

Northwell    .    .    .    . 

Do. 

temp.  H.  IV. 

Bedfordshire 

Norton 

Durham 

Norton  sub  Cross  .    . 

Edward  III. 

Norfolk 

Noseley 

temp.  Ed.  I. 

Leicestershire 

Ottery 

Wm.  Conq. 

Devonshire 

Penkridge    .     .     .     . 

John 

Staffordshire 

Pleshy 

Do. 

Richard  IL 

Essex 

Ponsbury     .    •    .    . 

Shropshire 

Restrairig    .    .     .     . 

1515 

Edinburghshire 

Roslin     .     .    ,     .     . 

1446 

Do. 

Rotherham  .... 

Do. 

1481 

Yorkshire 

Rushworth  .... 

Do. 

1342 

Norfolk 

Ruthyn 

1310 

Denbighshire 

Semple 

1505 

Renfrewshire 

Seton 

1493 

Edinburghshire 

Shottesbrooke  .    .    . 

Do. 

1337 

Berkshire 

Sibthorp 

Do. 

Edward  IL 

N  ottinghamshire 

South  Mailing  .    .     . 

Sussex 

Soutbwell    .... 

Do. 

630 

Nottinghamshire 

Stafford 

Staflfbrdshire 

Staindrop    .... 

Do. 

temp.Hen.rV 

Durham 

Stansted  le  Thele  .     . 

Do. 

1315 

Hertfordshire 

Stoke 

Do. 

1115 

Suffolk 

Stratford  on  Avon 

Edward  III. 

Warwickshire 

St.  Buriens  .... 

Cornwall 

St.  David's  .... 

Do. 

1365 

Pembrokeshire 

St.  Elizabeth    .     .    . 

Do. 

1300 

Winchester 

St.  Giles ..... 

1466 

Edinburgh 

St.  Martin's  le  Grand 

Do. 

700 

London 

St.  Mary      .    .    .    . 

Do. 

1123 

Warwick 

St.  Mary      .... 

Do. 

King  Steph. 

Stafford 

St.  Mary's   .... 

Edinburgh 

St.  Mary  Magdalen    . 

1426 

Linlithgowshire 

St.  Mary  Ottery    .    . 

Do. 

1000 

Devonshire 

St.  MichaelyCrooked 
lane    .    .    .    .    / 

Do. 

1380 

London 

St.  Salvator.    .    .    . 

1458 

Fifeshire 

St.  Stephen's    .    .    . 

Bénédictine 

1292 

Westminster 

Sudbury  

Secular  Canons 

1374 

Suffolk 

Tamworth   .... 

Staffordshire 

Tattersball  .... 

Do. 

Henry  VI. 

Lincolnshire 

Tayne     

1481 

Ross-shire 

Thomtonupon  Humber 

Augustine 

1139 

Lincolnshire 

Tomson 

Edward  III. 

Norfolk 

,      Tonge 

'    Totenball     .... 

Secular  Canons 

1410 

Shropshire 

Wm.  Conq. 

Staffordshire 

110 
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NAMS. 

Towcester  .  .  . 
Trinity  .... 
Tullibardine  .  • 
Tuxford  .... 
Wallingford.  .  . 
Warwick  .  .  . 
Westbury  .  .  . 
Winbum  .  .  . 
Windsor,  (St.  George' 

Chapel)  .  .  . 
Wingfield  .  .  . 
WiDgham  .  •  . 
Wenslow  .  .  . 
Wolverhampton  . 
Wye  ..... 
Wykeham  .  .  . 
Yester     .... 


ORDBR. 


Secular  Canons 
Do. 


Do. 


} 


Do. 


Do. 
Do. 
Do. 
Do. 
Do. 


DATE. 

Henry  VL 

1463 

1446 

Edward  IIL 

Edward  L 

1123 

824 

1349 

Wm.  Rufus 

1286 

Richard  IL 

996 

1447 

1387 


COUNTT. 

Northamptonshire 

Edinburghshire 

Perthshire 

Nottinghamshire 

Berkshire 

Warwickshire 

Gloucestershire 

Dorsetshire 

Berkshire 

Suffolk 

Kent 

Yorkshire 

Staffordshire 

Kent 

"Winchester 

Haddingtonshire 


ColUsioUfia  mechanics.  Wheneyer  two 
bodies  act  on  each  other  so  as  to 
change  the  direction  of  their  rela- 
tive motions,  by  means  of  any  forces 
which  préserve  their  activity  un- 
diminished  at  equal  distances  on 
every  side,  the  relative  velocities 
with  which  the  bodies  approach  to 
or  recède  from  each  other  will  al- 
ways  be  equal  at  equal  distances 

Cb//Mt;»ûWtt»î,anciently  a  well  or  open- 
ing  formcd  at  intervais  in  the  chan- 
nel  of  an  aqueduct  for  procuring  a 
free  current  of  air  along  its  course, 
and  to  facilitate  the  opération  of 
clearing  away  foui  deposits  left  by 
the  waters 

Cologne  earth  is  a  native  pigment, 
similar  to  the  Vandyke  brown  in 
its  uses  and  properties  as  a  colour 

Colonnade  j9iX9Ln^Q  of  columns,whether 
attached  or  insulated,  and  support- 
ing  an  entablature 

Colosseunif  a  name  given  to  the  théâtre 
of  Yespasian,  either  from  its  mag- 
nitude or  from  its  colossal  statue 
of  Nero  ;  also  the  name  of  a  fine 
building  in  the  Regent's  Park 

ColossuSf  a  statue  of  gigantic  dimen- 
sions, or  very  much  beyond  the 
proportions  of  nature 

CoUmr.  The  tenu  colour  being  used 
synonjrmously  for  pigment  is  the 
cause  of  much  ambiguity,  particu- 
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larly  when  speaking  of  colours  as 
sensible  or  in  the  abstract  ;  it  would 
be  well,  therefore,  if  the  term  pig- 
ment were  alone  used  to  dénote 
the  material  colours  of  the  palette 

ColourinÇf  in  painting,  the  art  of  dis- 
posing  the  tints,  so  as  to  produce 
either  an  imitation  of  the  natural 
colours  of  the  objects  represented, 
or  force  and  brightness  of  effect 

Colouringj  though  a  subject  greatly 
inferior  to  many  others  which  the 
painter  must  study,  is  yet  of  suffi- 
cient  importance  to  employ  a  con- 
sidérable share  of  bis  attention;  and 
to  excel  in  it,  he  must  be  well  ac- 
quainted  with  that  part  of  optics 
which  has  the  nature  of  light  and 
colours  for  its  object.  Light,  how- 
ever  simple  and  uncompounded  it 
may  appear,  is  nevertheless  made 
up,  as  it  were,  of  several  distinct 
substances;  and  the  number  and 
quantity  of  component  parts  bave 
been  happily  discovered  by  the 
modems 

Colours  (symbolic),  in  antiquity,  the 
middle  âges,  and  modem  times. 

The  history  of  symbolic  colours 
is  but  little  known.  Colours  had 
the  same  signification  amongst  ail 
nations  of  the  remotest  antiquity  : 
this  conformity  indicates  a  coramon 
origin,  which  extenda  to  Vas.  eaïUa^t 
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State  of  humanity,  and  develops  its 
highest  énergies  in  the  religion  of 
Persia:  the  dualism  of  light  and 
darkness  présents,  in  effect,  the  two 
types  of  colours  which  become  the 
symbols  of  two  principles,  benevo- 
lence  and  malevolence.  The  an- 
cients  admitted  but  two  primitive 
colours,  white  and  black,  whence 
ail  others  are  derived. 

The  language  of  colours,  intî- 
mately  connected  with  religion, 
passed  into  India,  China,  Egypt, 
Greece,  and  Rome,  and  re-appeared 
in  the  middle  âges;  the  large  Win- 
dows of  Gothic  cathedrals  found 
their  explanation  in  the  books  of  the 
Zends,  the  Vedas,  and  the  paintings 
of  the  Egyptian  temples. 

Among  the  Egyptians,  the  pro- 
phets  did  not  allow  metal-founders 
or  statuaries  to  represent  the  gods, 
lest  they  should  deviate  from  the 
rules. 

At  Rome,  the  penalty  of  death 
was  incurred  by  selling  or  being 
clothed  in  a  purple  stuff.  At  this 
day,  in  China,  any  one  who  wears 
or  buys  clothes  with  the  prohibited 
design  of  the  dragon  or  phœnix, 
is  subjected  to  300  stripes  and  three 
years'  banishment. 

Symbolism  explains  this  severity 
of  laws  andcustoms:  to  each  colour, 
to  each  pattem,  appertained  a  re- 
ligious  or  political  idea  ;  to  change 
or  to  alter  it  was  a  crime  of  apo- 
stacy  or  of  rébellion. 

Archffiologistshaveremarkedthat 
Indian  and  Egyptian  paintings,  and 
those  of  Greek  origin,  namedEtrus- 
can,  are  composed  of  plain  tints 
of  a  brilliant  colour,  but  without 
demi-tints;  the  pattem  and  the 
colour  had  a  necessary  signification, 
— ^it  was  essentially  restrictive:  per- 
spective, chiaro-oscuro,  and  demi- 
tints,  would  hâve  led  to  confusion. 

Christîanity,  in  recalling  thèse 

forgotten  significations,  restores  a 

new  energy  to  the  language   of 

colours:  the  doctrine  taught  by 

Christ  was  not  therefore  new,  since 

it  borrowed  the  symbols  of  ancient 
— - 


religions.  The  Son  of  God,  in  lead- 
ing  back  mankind  to  the  truth, 
came  not  to  change,  but  to  fulfil 
the  law; — ^this  law  was  the  worship 
of  the  true  God. 

The  three  languages  of  colours, 
divine,  consecrated,  and  profane, 
classify,  in  Europe,  the  three  estâtes 
of  Society, — ^the  clergy,  the  nobles, 
and  the  people. 

The  large  glass  Windows  of 
Christian  churches,  like  the  paint- 
ings of  Egypt,  hâve  a  double  sig- 
nification,— ^the  apparent  and  the 
hidden  ;  the  one  is  for  the  uniniti- 
ated,  and  the  other  applies  itself  to 
the  mystic  creeds.  The  théocratie 
era  lasts  to  the  renaissance  ;  at  this 
epoch,  symbohc  expressions  are  ex- 
tinct;  the  divine  language  of  colours 
is  forgotten, — ^painting  became  an 
art,  and  is  no  longer  a  science. 

The  aristocratie  era  commences; 
and  symbolism,  banished  from  the 
church,  takes  refuge  at  the  court  : 
disdained  by  painting,  it  is  found 
again  in  heraldry.  Modem  paint- 
ing still  préserves  its  symbolism  in 
church  pictures  :  St.  John  wears  a 
green  robe.  Christ  and  the  Virgin 
are  likewise  draped  in  red  and  blue, 
and  God  in  white. 

Natural  philosophy  recognizes 
seven  colours,  which  form  the  solar 
ray,  decomposed  by  the  prism; 
namely,  violet,  indigo,  blue,  green, 
yellow,  orange,  and  red.  Painting 
admitsbutfive  primitives, — the  first 
and  last  of  which  are  rejected  by 
natural  philosophy, — white,  yellow, 
red,  blue,  and  black.  From  the 
combination  of  thèse  five  colours 
every  hue  is  produced. 

According  to  symbolism,  two 
principles  produce  ail  colours,  light 
and  darkness. 

Light  is  represented  by  white, 
and  darkness  by  black  ;  but  light 
does  not  exist  but  by  fire,  the  sym- 
bol  of  which  is  red:  setting  out 
firom  this  basis,  symbolism  admits 
two  primitive  colours, redand white. 
Black  was  considered  as  the  né- 
gation of  colours,  and  attributed  to 
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the  spirit  of  darkness  ;  red  is  the 
symbol  of  divine  love  ;  white,  the 
symbol  of  divine  wisdom.  From 
diese  two  attributes  of  God,  love 
and  VTisdom,  the  création  of  the 
nniverse  émanâtes. 

Secondary  colours  represent  dif- 
férent combinations  of  the  two  prin- 
ciples;  yellow  émanâtes  from  red 
and  white  ;  it  is  the  symbol  of  révé- 
lation of  the  love  and  of  the  wis- 
dom of  God. 

Bine  émanâtes  likewise  from  red 
and  vrhite  ;  it  indicates  divine  wis- 
dom manifested  by  life,  by  the  spirit 
or  the  breath  of  God  (air,  azuré)  ; 
it  is  the  symbol  of  the  spirit  of 
tnith. 

Green  is  formed  by  the  union  of 
yellovr  and  blue;  it  indicates  the 
manifestation  of  love  and  wisdom 
in  action;  it  was  the  symbol  of 
charity,  and  of  the  régénération  of 
the  soid  by  works. 

Gold  and  yellow  were,  in  Chris- 
tian symbolism,  the  emblems  of 
fiiith  :  St.  Peter  was  represented  by 
the  illuminators  and  miniaturists  of 
the  middle  âges  with  a  golden- 
yellow  robe,  and  the  rod  or  the 
key  in  his  hand. 

Christianity  restored  truth  to 
mankind,  and  re-instated  symbolic 
language  in  its  original  purity.  In 
the  transfiguration,  the  countenance 
of  our  Lord  became  resplendent  as 
the  sun,  and  his  vesture  shone  like 
the  light.  Such,  in  their  highest 
energy,  are  the  symbols  of  (Svine 
love  and  wisdom.  The  angel  who 
rolled  away  the  stone  from  the  se- 
.  pulchre  reproduced  them  in  an  in- 
ferior  order,  —  his  face  shone  like 
lightning,  and  his  robe  was  white 
as  snow.  Finally,  in  the  last  de- 
gree,  appeared  the  just,  in  robes 
washed  white  in  the  blood  of  the 
Lamb.  The  artists  of  the  middle 
âges  preserved  their  precious  tra- 
ditions, and  gave  to  Jésus  Christ, 
after  the  résurrection,  white  or  red 
costume. 
CohimbartOy  the  holes  left  in  walls 
for  the  insertion  of  pièces  of  tim- 
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ber  ;  so  called  from  resembling 
the  niches  of  a  pigeon-house.  The 
niches  of  a  mausoleum,  made  to 
receive  the  àneral  ums,  were  like- 
wise termed  columbaria 

Columbarium^  a  place  of  sépulture 
,used  for  the  ashes  of  the  Romans, 
after  the  custom  of  buming  the 
dead  had  been  introduced  among 
them 

Columenf  the  tenu  applied  to  the 
upright  timbers  of  a  roof,  cor- 
responding  to  the  modem  king- 
posts 

ColumHf  in  architecture,  a  member  of 
a  cylindrical  form,  consisting  of  a 
base,  a  shaft  or  body,  and  a  capi- 
tal It  differs  firom  the  pilaster, 
which  is  square  on  the  plan. 
Columns  should  always  stand  per- 
pendicularly 

Columna  (Latin),  a  pillar  or  colnmn, 
used  in  architecture  (as  described 
in  the  orders),  placed  upright  for 
support  of  buildings,  principally 
vnrought  in  stone,  and  made  dé- 
corative in  conformity  to  the  order 
and  style  of  architectural  compo- 
sition 

Columns,  in  architecture,  according 
to  Vitruvius,  of  the  three  orders. 
The  proportions  of  Corinthian  co- 
lumns are  in  every  respect,  except- 
ing  their  capitals,  similar  to  those 
of  lonic;  although  their  form  is 
more  graceful  and  proportionably 
more  délicate,  by  reason  of  the 
greater  height  of  the  capitals  ;  for 
lonic  capitals  are  a  third  part  only 
of  the  lower  diameter  of  the  co- 
lumns, whereas  the  Corinthian  ca- 
pital is  equal  in  height  to  an  entire 
diameter.  The  peculiar  character 
of  the  capitals,  which  admits  of 
their  being  higher  than  those  of 
lonic  columns  by  two-thirds  of  a 
diameter,  gives  beauty  to  them, 
by  permitting  an  increase  of  the 
height  without  violating  the  laws 
of  symmetry 

Combustion,  the  opération  offireupon 
an  inflammable  substance,  by  which 
it  smokes,  fiâmes,  and  is  reduced 
to  ashes 
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Combustiony  Spontaneous.  Few  or  no 
Chemical  combinations  can  take 
place  without  a  disturbance  in  the 
equilibrium  of  calorie  in  the  sub- 
stances to  be  so  combined;  and 
when  calorie  is  thereby  evolved  in 
sufficient  extent  and  rapidity,  and 
when  one  or  aU  the  bodies  engaged 
may  be  freely  combustible,  ignition 
takes  place.  When  this  is  unin- 
tentional,  or  is  the  resuit  of  igno- 
rance or  carelessnessy  it  is  con- 
\enient  to  call  it  ^ontaneous  eoni' 
bustion, 

Thus  we  frequently  hear  of 
hayricks,  &c.,  on  fire;  occasion- 
ally,  of  carts  loaded  mth  quick- 
lime  being  burned  by  the  rain  fall- 
ing  upon  the  lime.  There  are  also 
aomewhat  apochryphal  accounts  of 
coal  in  coal-yards  being  destroyed 
in  like  manner.  But  the  most  im- 
portant instance  of  this  class,  as 
far  as  regards  the  préservation  of 
Government  establishments,  is  the 
combustion  that  infallibly  and  ra- 
pidly  ensues  when  greasy  hemp, 
flax,  or  cotton,  is  aUowed  to  re- 
main loosely  heaped  together,  in 
any  quantity,  in  a  confined  unven- 
tîlated  space. 

Full  proof  of  this  has  been  made 
by  experiment  in  the  dockyards  ; 
and  there  is  much  reason  to  at- 
tribute  many  fires  in  former  days 
to  carelessness  in  the  rope-walks 
and  hemp  stores  ;  in  conséquence 
of  which,  rigorous  orders  hâve 
been  of  late  years  issued  as  to 
the  immédiate  disposai  of  loose 
oakum  and  hemp  sweepings — ail 
more  or  less  greased  or  oiled. 
The  very  oil-rags  used  by  engravers 
in  cleaning  plates,  when  heaped 
together  to  any  amount,  will  be 
coiisumed  in  a  few  hours. 

The  combination  in  question 
seems  to  be  between  the  oil  and  the 
oxygen  of  the  atmosphère.  Oil  has 
always  an  affinity  for  oxygen  ; 
though,  when  the  bulk  of  the  for- 
mer is  considérable  in  proportion  to 
the  surface,  the  action  is  but  feeble, 
and  the  results  not  ordinarily  ap- 
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preciable  :  but  in  the  case  of  ad- 
mixture  of  such  fibrous  vegetable 
bodies  as  hemp,  flax,  or  cotton 
with  oily  matters,  where  the  ratio 
of  surface  to  solidity  is  great,  and 
when  the  conditions  for  accumu- 
lating  beat  are  favourable, — this 
accumulation  soon  produces  igni- 
tion amongst  such  inflammable 
bodies  as  those  just  enumerated 

Corne,  *Come  home  \*  said  of  an  an- 
chor  when  it  is  broken  from  the 
ground,  and  drags.  To  *  come  up  * 
a  rope  or  tackle,  is  to  slack  it  off 

Commandryt  a  religions  house  be- 
longing  to  a  body  of  knights  of 
the  order  of  St.  Bernard  and  St. 
Anthony 

Commiasuref  the  joint  between  two 
stones  in  masonry 

Common  pitchf  an  old  term  still  ap- 
plied  by  country  workmen  to  a 
roof  in  which  the  length  of  the 
rafters  is  aboutthree-fourths  of  the 
eutire  span 

Common  sewer  of  Rome  :  it  was  near 
the  Senatorian  bridge,  and  was  16 
feet  in  diameter 

Communication  valves^  the  valves  in 
a  steam-pipe  which  connects  two 
boilers  to  an  engine,  for  cutting  ofF 
the  communication  between  either 
boiler  and  the  engine 

Communion  table,  a  pièce  of  church 
fumiture  usually  placed  near  the 
wall  of  the  east  end  of  the  chancel, 
and  enclosed  by  rails,  within  which 
the  clergyman  stands  to  administer 
the  Sacrament 

Companion,  a  wooden  covering  over 
the  staircase  to  a  ship's  cabin 

Compartition,  the  division  or  distri- 
bution of  the  ground-plan  of  an 
édifice  into  its  varions  apartments 

Compartment  of  the  streets  within 
a  city.  According  to  Palladio,  re- 
gard must  be  always  had  to  the 
température  of  the  air,  and  also  to 
the  région  of  heaven,  or  the  cli- 
mate  under  which  the  place  is 
situated  ;  because  where  the  air  is 
cold  or  temperate,  there  the  streets 
ought  to  be  made  large  and  noble, 
since  thereby  the  city  will  become 
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more  wholesome,  conyenieiit,  and 
beautifol:  it  being  certain  that 
by  bow  mucb  less  pierdng,  and 
mtbal  by  bow  mucb  freer  tbe  air 
is,  by  80  mucb  tbe  less  will  it 
offend  tbe  bead;  and  tberefore 
by  bow  mucb  more  a  town  is 
situated  in  a  cold  pbice,  or  in  a 
pierdng  air,  and  tbat  tbe  bouses  are 
bigby  by  so  mucb  tbe  longer  ougbt 
the  streets  to  be  made,  tbat'tbey 
may  be  visited  by  the  sun  in  every 
part  of  tbem 

Cdnpartmentf  a  division  or  separate 
part  of  a  gênerai  design. 

ConyMM  (Harris's  magneto-electric). 
Tbe  inventor's  object,  in  tbe  appli- 
cation of  his  discovery  of  tbe  stea- 
dying  action  of  tbe  copper  ring, 
**  is  tbe  combination  of  great  sensi- 
tiveness  with  stability  and  simpli- 
city  of  construction  ;  so  tbat  while 
tbe  needle  is  firee  to  obey  tbe  mag- 
netic  force  of  the  earth  in  the  most 
perfect  way,  it  yet  remains  tran- 
quil  amidst  the  disturbing  motions 
to  which  a  ship  is  exposed  ;  and 
this  stability  is  obtained  without 
tbe  aid  of  friction  or  other  me- 
chanical  impediment,  which  often 
produce  an  apparent  steadiness,  or 
ratber  duggishness  of  the  compass 
(arising  from  indifférence  to  mo- 
tion), at  the  expense  of  accuracy. 

'*  When  the  horizontal  position 
of  the  card  is  disturbed  by  any 
altération  of  dip  incidental  to  a 
change  of  latitude,  it  is  to  be  cor- 
rected  by  moving  the  silver  sliders 
on  the  needle. 

**  Should  the  compass  be  out  of 
use,  care  must  be  taken  to  let  the 
needle  hang  freely  in  the  meridian; 
and  if  put  into  a  store-room,  or 
otherwise  set  by,  the  card  and 
needle  should  be  removed  alto- 
gether,  and  placed  with  the  needle 
downward  in  the  shallow  box  pro- 
vided  for  it, — the  north  point  being 
on  that  part  of  the  kceper  marked 
with  a  cross,  thus  x .  A  good 
compass  is  liable  to  détérioration 
and  damage  when  stowed  away 
without  regard  to    its    magnetic 
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propertiesy  and  without  due  care 
being  taken  to  préserve  the  agate 
and  the  point  of  suspension  in  a 
perfect  state." 

CampaueSf  an  instrument  with  two 
long  legs,  working  on  a  centre  pin 
at  one  extremity  ;  used  for  draw- 
ing  drcles,  measuring  distances, 
setting  out  work,  &c. 

CompoM-headedt  in  ancient  architec- 
tecture,  circular 

Compass-planef  in  joinery,  a  tool  si- 
milar  to  the  smoothhig-plane  in 
size  and  shape,  but  the  sole  is 
convex,  and  the  convexity  is  in 
the  direction  of  the  length  of  the 
plane.  The  use  of  the  compass- 
plane  is  to  form  a  concave  cylin- 
drical  surface,  when  the  wood  to 
be  wrought  upon  is  bent  with  the 
fibres  in  the  direction  of  the  curve, 
which  is  in  a  plane  surface  perpen- 
dicular  to  the  axis  of  the  cylinder  : 
consequently,  compass-planes  must 
be  of  various  sizes,  in  order  to 
accommodate  différent  diameters. 

Compass-rooft  a  roof  in  which  the 
braces  of  the  timbers  are  inclined 
80  as  to  form  a  sort  of  arch. 

CompusssaWf  in  joinery,  a  tool  for 
cutting  the  surfaces  of  wood  into 
curved  surfaces:  for  this  purpose 
it  is  narrow,  without  a  back,  thicker 
on  the  cutting  edge,  as  the  teeth 
bave  no  set  :  the  plate  is  about 
an  inch  broad,  next  to  the  handle, 
and  diminishes  to  about  one  quar- 
ter  of  an  inch  at  the  other  extre- 
mity ;  there  are  about  five  teeth  in 
the  inch  :  the  handle  is  single 

Compasit'WindoWf  a  bay  window,  or 
oriel 

Complément  (the)  of  an  arch  or  angle 
is  what  it  wants  of  90  degrees  :  thus 
the  complément  of  50°  is  40°,  and 
the  complément  of  40°  is  50°. 

Compluvium  (Latin),  the  interval  be- 
tween  the  roofs  of  porticoes  which 
surround  the  cavaedium.  The  rain 
was  admitted  through  this  opening, 
and  fell  updn  the  area  below, 
which  was  termed  by  some  authors 
the  impluvium 

Composite  Order  ;  b^  «om^  GW!k&\àet^^  \ 
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not  a  distinct  order,  but  a  variety 
of  the  Corinthian.  For  its  height 
and  proportion,  see  Architecturef 
Orders, 

Care  must  be  taken  in  Compo- 
site as  well  as  in  Corinthian  capi- 
tals,  that  the  feet  of  the  lower 
leaves  do  not  project  beyond  the 
upper  part  of  the  column,  as  at 
St.  Carlo,  in  the  Corso  at  Rome, 
and  at  the  Banqueting-hoose  in 
London  ;  for  nothhig  can  be  uglier. 
Neither  are  thèse  leaves,  as  they 
mount,  to  bend  forwards,  as  in 
many  of  the  antiques,  and  in  some 
modem  buildings,  because  they 
then  hide  a  considérable  part  of 
the  upper  row  of  leaves,  and  give 
a  stunted  disagreeable  form  to  the 
whole  capital.  The  différent  divi- 
sions of  the  acanthus  leaf,  and 
bunches  of  olive  or  parsley  which 
compose  the  total  of  each  leaf, 
must  be  firmly  marked,  and  massed 
in  a  very  distinct  manner  :  the 
stems  that  spring  from  between 
the  upper  leaves  are  to  be  kept 
low  upon  the  vase  of  the  capital, 
v^hile  rising  between  the  leaves, 
then  spring  gradually  forwards,  to 
form  the  différent  volutes  ;  and 
the  ornaments,  which  sometimes 
are  used  to  adom  the  sides  of  the 
angular  volutes,  are  never  to  pro- 
ject beyond  the  fillets  between 
which  they  are  confined. 

Composition  ofmotUmj  in  mechanîcs, 
an  assemblage  of  several  directions 
of  motion  resulting  from  several 
powers  acting  in  différent  though 
not  in  opposite  directions 

Composition,  in  painting,  is  a  tasteful 
and  proper  distribution  of  the  ob- 
jects  of  a  picture,  in  grouping,  in 
the  attitudes,  and  in  the  draperies, 
and  the  management  of  the  back- 
ground 

Composition  and  symmetry  of  tem- 
ples. The  several  parts  which  con- 
stitute  a  temple  ought  to  be  sub- 
ject  to  the  laws  of  symmetry,  the 
principles  of  which  should  be  fami- 
liar  to  ail  who  profess  the  science 
of  architecture.    Symmetry  results 
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from  proportion,  which,  in  the 
Greek  language,  is  termed  analogy. 
Proportion  is  the  commensuration 
of  the  varions  constituent  parts 
with  the  whole;  in  the  existence  of 
which,  symmetiy  is  found  to  con- 
sist;  for  no  building  can  possess 
the  attributes  of  composition  in 
which  symmetry  and  proportion 
are  disregarded,  nor  unless  there 
exists  that  perfect  conformation  of 
parts  which  may  be  observed  in  a 
well-formed  human  being 

Compound  arch,  according  to  Profes- 
sor  Willis,  an  arch  which  bas  the 
archivolt  moulded  or  formed  into  a 
séries  of  square  recesses  and  angles, 
on  the  principle  that  "  it  may  be 
resolved  into  a  number  of  concen- 
tric  archways  successively  placed 
vrithin  and  behind  each  other" 

Compound  pier,  a  tenu  applied  to  a 
clustered  column 

Compression,  the  resuit  of  pressing  or 
squeezing  matter  so  as  to  set  its 
parts  nearer  to  each  other,  and  to 
make  it  occupy  less  space 

Computation,  the  method  of  esti- 
mating  time,  weights,  measures, 
&c. 

Concamerate,  to  arch  over 

Concameratio,  arched  work 

Concave,  a  term  denoting  the  curvi- 
hnear  vacuity  of  hollow  bodies 

Concentric,  having  a  common  centre; 
as  concentric  circles,  ellipses,  &c. 

Concha,  according  to  Dr.  Whewell,  a 
term  for  the  concave  ribless  sur- 
face of  a  vault 

Conclave,  a  private  or  secret  council; 
an  inner  room  for  meeting  pri- 
vately 

Conchtding  Une,  a  smaU  Une  leading 
through  the  centre  of  the  steps  of 
a  rope  or  Jacob*s  ladder 

Concrète,  a  composition  of  lime,  sand, 
pebbles,  or  other  materials,  now 
commonly  used  for  the  founda- 
tions  of  buildings. 

The  gênerai  employment  of  the 
mixture  of  lime  and  gravel,  com- 
monly known  by  the  name  of  con- 
crète, in  ail  foundations  where, 
from  the  nature  of  the  soil,  pre- 
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cautions  against  partial  settlements 
appear  necessary,  and  the  great 
piobability  of  an  extension  of  its 
nse  in  situations  where  the  mate- 
rials  of  which  it  is  composed  are 
easily  and  cheaply  procured,  must 
of  course  render  it  a  subject  of 
great  interest  to  the  engineer. 

Much  valuaMe  information  on 
this  subject  will  be  found  in  a 
prize  essay  by  Mr.  G.  Godwin, 
published  in  the  *  Transactions  of 
the  Institute  of  British  Architects/ 
In  this  essay,  many  instances  are 
brought  forward  of  the  employment 
by  the  andents  of  a  mixture  ana- 
logous  to  concrète,  both  for  founda- 
tions  and  for  walls.  Several  cases 
are  also  mentioned  in  which,  of 
late  years,  it  bas  been  used  advan- 
tageously  for  foundations,  by  some 
of  the  most  distinguished  architects 
and  civil  engineers.  In  thèse  lat- 
ter  instances,  the  proportion  of  the 
ingrédients  varies  from  one  of  lime 
and  two  of  gravel,  to  one  of  lime 
and  twelve  of  gravel, — the  lime 
being  in  most  cases  Dorking  lime, 
and  the  gravel,  Thames  baUast. 
The  proportion,  however,  most 
commonly  used  now,  in  and  about 
London,  is  one  of  lime  to  seven  of 
ballast  ;  though,  from  experiments 
made  at  the  building  of  the  West- 
minster Nevir  Bride well,  it  would 
appear  that  one  of  lime  to  pight  of 
ballast  made  the  most  perfect  con- 
crétion. 

Concrète,  compounded  solely  of 
lime  and  screened  stones,  will 
never  assume  a  consistence  at  ail 
equal  to  that  of  which  sand  forms 
a  part.  The  north  wing  of  Buck- 
ingham  Palace  affords  an  instance 
of  this  :  it  was  first  erected  on  a 
mass  of  concrète  composed  of  lime 
and  stones,  and  when  subséquent 
altérations  made  it  necessary  to 
take  down  the  building  and  remove 
the  foundation,  this  was  found  not 
to  hâve  concreted  into  a  mass. 

Mr.  Godwin  states,  as  the  resuit 

of  several  experiments,  that  two 

parts  of  stones  and  one  of  sand, 
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with  sufficient  lime  (dépendent  on 
the  quality  of  the  material)  to 
make  good  mortar  with  the  latter, 
formed  the  best  concrète.  As  the 
quaUty  of  the  concrète  dépends, 
therefore,  on  the  goodness  of  the 
mortar  composed  of  the  Ume  and 
sand,  and  as  this  must  vary  with 
the  quality  of  the  lime,  no  fixed 
proportions  can  of  course  be  laid 
down  which  vrill  suit  every  case. 
The  proportions  must  be  deter- 
mined  by  experiment;  but  in  no 
case  should  the  quantity  of  sand 
be  less  than  double  that  of  the  lime. 

The  best  mode  of  compounding 
the  concrète  is  to  thoroughly  mix 
the  lime,  previously  ground,  with 
the  ballast  in  a  dry  state  ;  sufficient 
water  being  then  thrown  over  it  to 
effect  a  perfect  mixture,  it  should 
be  tumed  over  at  least  twice  with 
shovels,  and  then  wheeled  away 
instantly  for  use.  In  some  cases, 
where  a  great  quantity  of  concrète 
bas  to  be  used,  it  bas  been  found 
advisable  to  employ  a  pug-mill  to 
mix  the  ingrédients  :  in  every  case 
it  should  be  used  bot. 

With  regard  to  the  quantity  of 
water  that  should  be  employed  in 
forming  concrète,  there  is  some 
différence  of  opinion  ;  but  as  it  is 
usually  désirable  that  the  mass 
should  set  as  rapidly  as  possible,  it 
is  not  advisable  to  use  more  water 
than  is  necessary  to  bring  about  a 
perfect  mixture  of  the  ingrédients. 
A  great  change  of  bulk  takes  place 
in  the  ingrédients  of  concrète  when 
mixed  together:  a  cubic  yard  of 
ballast,  with  the  due  proportion  of 
lime  and  water,  vnll  not  make  a 
cubic  yard  of  concrète.  Mr.  God- 
vnn,  from  several  experiments  made 
with  Thames  ballast,  concludes  that 
the  diminution  is  about  one-fifth. 
To  form  a  cubic  yard,  therefore,  of 
concrète,  the  proportion  of  lime 
being  ^th  of  the  quantity  of  ballast, 
it  requires  about  30  cubic  feet  of 
ballast,  and  3f  cubic  feet  of  ground 
lime,  vnth  sufficient  water  to  effect 
the  admixtute. 
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An  expansion  takes  place  in  the 
concrète  during  the  slaking  of  the 
lime,  of  which  an  important  use 
has  been  made  in  the  underpinning 
of  walls  :  the  amount  of  this  ex- 
pansion has  been  found  to  be  about 
f ths  of  an  inch  to  every  foot  in 
height  ;  and  the  size  thus  gained, 
the  concrète  never  loses. 

The  examples  from  which  the 
above  rules  are  deduced  are  princi- 
pally  of  buildings  erected  in  or 
about  London;  the  lime  used  is 
chiefly  from  Dorking,  and  the  bal- 
last from  the  Thames.  It  is  very 
désirable  that  a  more  extended 
collection  of  facts  should  be  made, 
that  the  proportions  of  the  mate- 
riais,  when  other  limes  and  gravels 
are  used,  should  be  stated,  in  order 
that  some  certain  rules  may  be  laid 
down  by  which  the  employment  of 
concrète  may  be  regulated  under 
the  Tarions  circumstances  which 
continually  présent  themselves  in 
practice. 

The  Dorking  and  Halling  limes 
are  slightly  hydraulic.  WiJl  com- 
mon  Umes,  such  as  chalk,  and 
common  stone-lime,  answer  for 
forming  foundations  of  concrète, 
where  the  soil,  although  damp,  is 
not  exposed  to  running  water  ?  Is 
it  possible,  even  with  hydraulic 
lime,  to  form  a  mass  of  concrète  in 
running  water  ?  If  common  lime 
will  not  answer,  may  it  not  be 
made  efficient  by  a  slight  mixture 
of  cément  ?  Thèse,  and  questions 
similar  to  thèse,  are  of  great  in- 
terest;  and  facts  which  elucidate 
them  will  be  valuable  contributions 
to  the  stock  of  knowledge  on  this 
subject. 

It  is  a  question  for  considération, 
whether  a  great  variety  of  sizes  in 
the  materiîds  used  would  not  form 
the  most  solid  as  well  as  the  hardest 
wall.  The  walls  of  the  fortress  of 
Ciudad  Rodrigo,  in  S  pain,  are  of 
concrète.  The  marks  of  the  boards 
which  retained  the  semi-fluid  mat- 
fer  in  their  construction  are  every 
where perfectly  visible;  andbesides 
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sand  and  gravel,  there  are  every 
where  large  quantities  of  round 
boulder-stones  in  the  walls,  from 
4  to  6  inches  in  diameter,  procured 
from  the  ground  around  the  city, 
which  is  every  where  covered  with 
them. 

Condensation,  the  conversion  of  va- 
pour  into  water  by  cold 

Condenser,  in  steam  engines,  the  ves- 
sel  connected  with  the  exhaust-port 
of  the  cylinder  of  a  low-pressure 
engine,  and  also  with  the  air-pump, 
by  a  passage  at  the  bottom  fitted 
by  the  foot-valve  of  the  pump  :  it 
receives  the  steam  from  the  cylin- 
der, and  condenses  it  by  a  jet  of 

*  cold  water,  thus  forming  a  vacuum 
for  the  retum  stroke  :  the  wat«r, 
air,  &c.  is  then  drawn  off  by  the 
air-pump,  and  discharged  into  the 
hot  well 

Conditorium,  a  secret  place;  a  sepul- 
chre;  avault 

Conduction,  electrical,  a  séries  of 
phenomena  in  electricity,  giving 
origin  to  a  classification  of  sub- 
stances as  conductors  of  electricity. 
The  substances  which  properly 
come  under  this  conducting  or  non- 
electric  class  are  principally  as  fol- 
lows: 

LIST  OF  ELECTRICAL  CONDOCTORS. 

Every  metallic  substance  known. 

Well-burned  charcoal. 

Plumbago. 

Concentrated  and  diluted  acids,  and 

saline  fluids. 
Water,  and  moist  vegetable  matter. 
Living  animal  matter. 
Hame — smoke — steam. 

The  distinctive  différence  in  the 
conducting  and  non  -conducting 
property  of  bodies  may  be  readily 
illustiated  in  the  foUowing  way  : 

Excite  a  glass  tube  and  wire, 
and  bring  the  bail  of  the  wire  into 
contact  with  any  of  the  electrics, 
as  a  rod  of  glass,  a  stick  of  sealing- 
wax,  or  brimstone  rendered  per- 
fectly dry  :  the  attractive  power  of 
the  bail  and  wire,  together  with 
the  tube,  will  not  be  in  any  sensi- 
\Ae  de^ee  YDvçaked.  Let  the  elec- 
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trified  bail  now  touch  the  walls  of 
the  room  or  other  conducting  sub- 
stance communicating  with  the 
groand  ;  the  attractive  power  will 
instantly  vanisb. 

It  is  évident  from  thèse  facts 
that  ail  electric  sabstances  are  non^ 
eonductors  or  insulatorê,  as  they 
are  appropriately  termed;  whilst, 
on  the  other  hand,  non^lectric 
tubsiances  are  transmitters  or  eon- 
ductors of  electricàl  action. 

When,  therefore,  any  conduct- 
ing substance  is  placed  on  an  elec- 
tricàl support,  such  as  a  rod  of 
g^ass  or  shell-lac,  it  is  considered 
to  be  insulated,  and  is  termed  an 
mtulated  conductor  ;  when  elec- 
trified  by  contact  with  any  excited 
or  other  electrified  body,  it  is  s^d 
to  be  chargea.  The  electricàl 
charge  thus  communicated  to  an 
insulated  conductor  appears  to  be 
coUected  about  its  suiface,  and  to 
be  rather  dépendent  on  that  than 
on  the  solid  content.  Thus,  if  two 
metallic  sphères  or  cylinders,  the 
one  solid,  the  other  hollow  and 
extremely  light,  be  suspended  by 
silk  lines,  or  placed  on  dry  insu- 
lating  supports,  and  be  charged  by 
contacts  with  an  excited  tube,  the 
attractive  energy  of  each  upon  any 
light  substance  presented  to  it  will 
be  found  quite  alike  in  each.  In 
this  experiment  the  insulators  must 
be  very  dry  and  perfect. 

The  best  insulating  substances 
are  of  the  vitreous  and  résinons 
class,  such  as  shell-lac,  brimstone, 
dry  glass  rods,  vitrified  and  crys- 
taUine  bodies  :  to  thèse  may  be 
added  silk. 

The  best  conducting  substances 
are  principally  metallic  bodies,  sa- 
line fluids,  and  common  charcoal. 

It  should,  however,  be  hère  un- 
derstood,  that  modem  researches, 
especially  those  of  Faraday,  lead  us 
to  conclude  that  there  are  really 
no  substances  which  perfectly  con- 
duct  or  perfectly  obstruct  electricàl 
action.  The  insulating  and  con- 
ducting power  is,  in  fact,  a  différ- 


ence of  degree  only  :  still,  the  ex- 
trême différences  are  so  great,  that 
if  classed  in  relation  to  such  dif- 
férences, those  at  the  extrêmes  of 
the  séries  admit  of  being  considered 
the  one  as  insulators,  the  other  as 
eonductors;  whilst  the  interrae- 
diate  terms  are  made  up  of  sub- 
stances which  may  be  considered 
as  imperfect,  taken  as  either.  Con- 
versely,  every  substance  is  capable 
of  excitation  by  friction  ;  yet  the 
différences  in  this  respect  are  so 
great  as  to  admit  of  some  bodies 
Seing  called  electrics  and  others 
non-electrics,  with  an  intermediate 
class  between  thèse  extrêmes, 
which  may  be  termed  imperfect 
electrics. 

Séries  of  eonductors  and  insu- 
lators.— Metals  and  concentrated 
acids  are  found  at  the  conducting 
extremity  of  such  a  séries, — shell- 
lac,  brimstone,  ail  vitreous  and 
résinons  bodies,  at  the  other  or 
electric  extremity  ;  whilst  the  im- 
perfect or  intermediate  substances 
comprise  such  matter  as  common 
earth  and  stones,  dry  chalk,  mar- 
ble,  porcelain,  paper,  and  alkaline 
matter. 

The  attractive  power  evinced  by 
any  electricàl  body  in  a  state  of 
excitation,  although  the  first  and 
usually  the  most  évident  electricàl 
effect,  is  yet  not  the  only  force 
which  seems  to  resuit  from  this 
curions  condition  of  common  mat- 
ter. On  a  doser  examination  of 
the  phenomena,  a  new  class  of 
facts  présent  themselves,  of  re- 
markable  interest.  If  the  excita- 
tion be  considérable,  and  the  at- 
tracted  body  insulated,  it  will,  after 
being  drawn  into  contact  with  the 
electriâed  substance,  rebound  l^om 
it  with  great  violence,  as  if  repelled 
by  some  new  power,  and  will  not 
be  again  attracted  until  it  bas  had 
conducting  communication  with 
the  earth,  or  some  other  mass  of 
matter  capable  of  reducing  it  to  its 
original  condition  before  the  con- 
tact. 
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CONSERVATORY. 


Conduit f  a  structure  forming  a  réser- 
voir for  water,  and  from  which  it 
is  drawn  for  use 

Cotief  a  solid  body  having  a  circular 
base,  and  its  other  extremity  ter- 
minating  in  a  single  point  or  vertex. 
Cônes  are  either  right  or  oblique 

Cone-platef  a  strong  plate  of  cast  iron 
fixed  TerticaUy  to  the  bed  of  a  lathe, 
with  a  conical  hole  in  it,  to  form  a 
support  for  the  end  of  a  shaft 
which  it  is  required  to  bore 

Confessionalf  a  recess  or  seat  in  which 
the  priest  sits  to  hear  the  confes- 
sions of  pénitents 

Cùnget  another  name  for  the  echinus 
or  quarter-round,  as  also  for  the 
cavetto  :  the  former  is  caUed  the 
swelling  congé,  the  latter  the  hol- 
low  congé 

Conte  seetionSf  the  curves  formed  by 
the  intersection  of  a  circular  cône 
and  a  plane;  the  former  being 
either  oblique  or  right 

Conical  pointSf  in  tumery,  the  cônes 
fixed  in  the  pillars  for  supporting 
the  body  to  be  tumed:  that  on  the 
right  hand  is  called  the  fore  centre, 
and  that  on  the  left  hand,  the  back 
centre 

Conissinetf  the  stone  which  crowns  a 
pier,  or  that  lies  immediately  over 
the  capital  of  the  impost,  and  under 
the  sweep.  The  bed  of  it  is  level 
below,  and  curved  above,  receiving 
the  first  rise  or  spring  of  the  arch 
or  vault 

Conisteriunif  an  apartment  in  the  pa- 
Iffistra,  in  which  sand  was  kept  for 
sprinkhng  the  athletœ,  after  they 
had  been  anointed 

Connecting-rods,  in  locomotive  en- 
glues, the  strong  iron  rods  which 
connect  the  piston  to  the  driving- 
wheel  axie,  and  thus  give  motion 
to  ail  the  machinery 

Connecting-rods i  in  locomotive  en- 
gines,  outside  or  aide  rods,  those 
which  connect  together  the  wheels 
of  goods  engines.  They  are  seen 
outside  the  wheels,  making  an  ir- 
regular  forward  motion,  like  water- 
znen  row'wg  a  boat.  By  Connect- 
ing tbe  wheels  together,  one  pair 
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cannot  slip  without  th( 
and  the  greatest  practica 
sion  is  thus  obtained 

Connecting-rod  strapsy  in  lo 
engines,  strong  pièces  of 
like  the  letter  Cj,  whicl 
ends  of  the  connecting- 
into  which  the  axle-bearin 
in  two  parts.  They  are 
to  their  respective  ends  o 
by  keys  and  cotters,  w 
taken  out,  and  the  hal 
bearing  also,  when  a  co 
rod  bas  to  be  put  on.  ' 
and  half-bearing  are  ther 
over  the  axle  or  cross-1 
other  half-bearing  put 
strap,  the  end  of  the  roc 
up  against  the  bearing,  an 
by  the  keys  and  cotters. 
off  a  rod  is  of  course  the  : 
putting  one  on 

Connecting-rod  bearings^  in 
tive  engines,  the  gun- 
composition-metal  bearii 
into  the  straps,  to  suit  i 
cular  part  they  are  to  woi 

Conningy  directing  the  helr 
steering  a  vessel 

Conservation^  the  ceremony 
fying  or  making  holy 

Conservatorg,    a    superior 
greenhouse,  for  preservin 
and  r^re  exotic  plants.     ] 
with  beds  of  the  finest  < 
into  which  the  trees  and 
removed  for  culture  and 
tion.     Its  construction  is 
pacious  than  the  ordina 
house,  and  it  is  fumished 
rior  style,  provided  with 
mission  of  light,  and,  in 
with  flues  or  boiling-wa 
to  raise  the  température 
cessary,  and  also  contriA 
the  introduction  of  fresh 

Considération  (the),  which  « 
to  hâve  before  he  begins 
Palladio say s,  "The first 
requires  our  considérât] 
we  are  about  to  build,  is 
and  the  upright  of  the 
propose  to  erect."  Thr 
accoidm^  to  Vitruvius,  i 
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to  be  considered,  without  which  a 
building  cannot  be  of  any  value. 
Thèse  are,  conveniency,  solidity, 
and  beauty  :  for  no  edMce  can  be 
allowed  to  be  perfect,  if  it  be  com- 
modious  and  not  durable;  or,  if 
being  durable,  it  be  subject  to 
many  inconveniences  ;  orifhaving 
both  solidity  and  conveniency,  it 
bas  no  beauty  or  uniformity. 

(knmstory  court,  a  spiritual  court, 
formerly  held  in  the  nave  of  the 
cathedial  church 

Cotuole,  a  bracket  or  truss,  mostly 
with  scrolls  or  volutes  at  the  two 
ends,  of  unequàl  size  and  con- 
trasted,  but  connected  by  a  flowing 
line  from  the  badc  of  the  upper 
one  to  the  inner  convolving  face  of 
ihe  lower 

Conatant  white,  permanent  white,  or 
barytic  white,  is  a  sulphate  of  ba- 
rytes, and,  when  well  prepared  and 
free  from  acid,  is  one  of  the  best 
whites  for  water-painting,  being  of 
superior  body  in  water,  but  desti- 
tute  of  this  quality  in  oil 

Corutructùm,  in  architecture  :  for  this 
the  chief  requisites  are,  magnitude 
and  strength,  and  the  art  of  distri- 
buting  the  différent  forces  and 
strains  of  the  parts  and  materials 
of  a  building  in  so  scientific  a 
manner  as  to  avoid  failure  and  to 
insure  durability 

Contimums  impostSf  according  to  Pro- 
fessor  Willis,  are  the  mouldings  of 
an  arch  which  are  continued  with- 
out interruption  down  the  uprights 
to  the  ground  or  base,  the  impost 
point  having  no  mark  or  distinc- 
tion of  any  kind 

Contouring  (surreying  altitudes  and 
levels).  This  term  is  applied  to 
the  outline  of  any  figure,  and  con- 
sequently  to  that  of  any  section  of 
a  solid  body  ;  but  when  used  pro- 
fessionaUy,  in  connection  with  the 
forms  <ff  ground,  or  of  works  of 
defence,  the  outline  of  a  horizontal 
section  of  the  ground,  or  works,  is 
alone  to  be  understood  by  it. 

When  the  forms  of  ground,  or 
Works,  are  described  by  contours. 


or  horizontal  sections,  thèse  sec- 
tions are  taken  at  some  fixed  ver- 
tical interval  from  each  other, 
suited  to  the  scale  of  the  drawing, 
or  to  the  subject  in  haud  ;  and  the 
distance  of  each,  above  or  below 
some  assumed  plane  of  compari- 
son,  is  given  in  figures  at  the  most 
convenient  places  on  the  plan. 
When  the  scale  of  the  drawing  is 
about  100  feet  to  an  inch,  2  or  3 
feet  will  be  found  a  convenient 
vertical  interval  between  the  con- 
tours ;  and  however  large  the  scale 
of  the  plan,  it  will  scarcely  be 
found  necessary  to  obtain  contours 
with  a  less  vertical  interval  than  2 
feet.  If  the  scale  of  the  plan  be 
about  250  feet  to  an  inch,  or  the 
ordinary  spécial  survey  scale  of  4 
chains  to  an  inch,  5  feet  will  prove 
a  convenient  vertical  interval  ;  and 
with  a  horizontal  scale  of  from  500 
to  800  feet  per  inch,  10  feet  may 
be  taken  as  the  vertical  interval. 

In  tracing  and  surveying  the 
contours  of  ground,  the  following 
process  may  be  adopted:  com- 
plète the  survey  of  the  occupation 
of  the  ground,  the  streams,  &c., 
and  détermine  carefully  the  alti- 
tudes of  the  trigonometrical  points 
employed  above  the  intended  place 
of  comparison  :  take  an  accurate 
trace  from  the  plot  of  one  of  the 
triangles,  which,  if  the  distances 
between  the  trigonometrical  points 
are  properly  proportioned  to  the 
scale  of  the  plan,  will  generally  be 
a  convenient  pièce  in  point  of  size 
to  contour  :  take  this  trace  to  the 
ground,  and  find  upon  the  ground, 
and  mark  upon  the  trace,  the  points 
where  each  of  the  intended  con- 
tours will  eut  the  boundary  lines  of 
the  triangle. 

Contraction,  the  effect  of  cold  upon 
a  warm  body,  causing  a  diminution  , 
in  its   size  by  the  particles  ap- 
proaching  each  other 

Contramure,  an  out-wall  built  about 
the  wall  of  a  city  or  fortification 

Convent,  a  building  appropriated  to 
religions  persons  \  a  huuu^y^ 
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Convocation  and  Convocatorê,  or  par- 
liament  of  tinners.  Ail  Stannary 
laws  are  enacted  by  the  several 
convocationSi  and  carry  with  them 
ail  the  force  and  law  of  acts  of 
parliament. 

Coopertortunif  the  roof  of  a  building 

Co-ordinateSf  in  the  theory  of  cunres, 
any  absciss  and  its  corresponding 
ordinate 

CopinÇf  the  reversing  course  of  a 
waU,  either  flat  or  sloping  on  the 
upper  surface,  to  throw  off  water 

Coppe-housCf  anciently  a  tqol-house 

Copper,  one  of  the  six  primitive 
metals,  and  the  most  ductile  and 
malléable  after  gold  and  silver. 
Of  this  métal  and  lapis  calaminaris 
is  made  brass,  which  is  compara- 
tively  a  modem  invention 

Copper  green  (colour)  ;  the  appellation 
of  a  class  rather  than  of  an  indi- 
vidual  pigment,  under  which  are 
comprehended  verdigris,  verditer, 
malachite,  minerai  green,  green 
bice,  Scheele's  green,  Schweinfurt 
or  Vienna  green,  Hungary  green, 
emerald  green,  true  Brunswick 
green,  lake  green,  mountain  green, 
AMcan  green,  French  green,  Saxon 
green,  Persian  green,  patent  green, 
marine  green,  Olympian  green,  &c. 
The  gênerai  characteristic  of  thèse 
greens  is  brightness  of  colour,  well 
suited  to  the  purposes  of  house- 
painting,  but  not  adapted  to  the 
modesty  of  nature  in  fine  art. 

Coral  wood  is  of  a  fine  red  colour, 
hard,  and  polishable 

Corèelf  or  Corbeille,  a  short,  pièce  of 
timber  or  stone  let  into  a  wall  half 
its  length  or  more,  as  the  burthen 
superimposed  may  require,  to  carry 
a  weight  above  it,  and  projecting 
from  the  gênerai  faceof  the  work  :  it 
is  carved  in  varions  fanciful  ways  ; 
the  commonest  form  is,  however, 
that  of  an  ogee 

Corbelj  in  Grothic  architecture,  a  pro- 
jecting stone  or  pièce  of  timber 
which  supports  a  superincumbent 
weight 

CorbeUtabUf  a  row  of  corbels  sup- 
porting  a  parapet  or  comice 
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Corbel-tablSf  a  comice  supported  by 
corbels 

Corbie  steps,  steps  up  the  sides  of  a 
gable,  found  in  old  bouses  in 
Flanders,  HoUand,  &c. 

Corbona,  in  mining,  a  dropper  from  a 
Iode  in  irregular  masses 

Corûf  with  the  Comish  tinmen,  is  a 
division  of  time  and  labour 

Corinthian  Order,  The  three  columns 
in  the  Campo  Yaccino,  supposed 
remaihs  of  the  temple  of  Jupiter 
Stator,  are  generally  aUowed  to  be 
the  most  perfect  models  of  the 
Corinthian  order  amongst  the  an- 
tiques at  Rome.  Palladio,  in  bis 
fourth  book,  ^lieM^he  gives  the 
whole  profile  at  large,  acknow- 
ledges  that  he  never  had  seen  any 
work  betterexecuted,  or  more  deli- 
cately  finished  ;  that  its  parts  are 
beautifully  formed,  weÛ-propor- 
tioned,  and  skilfully  combined  ;  ail 
which  last  qualities  are  certainly 
signified  by  his  Benissimo  mtesi. 

With  thèse  favourable  senti- 
ments, it  is  extraordinary  that,  in 
his  design  of  the  Corinthian  order, 
he  should  bave  so  very  considerably 
deviated  from  this  excellent  origi- 
nal as  scarcely  to  leave  the  smallest 
shadow  of  resemblance. 

Yignola,  in  his  Corinthian  pro- 
file, bas  chiefly  imitated  the  above- 
mentioned  fragment,  and  the  inte- 
rior  order  of  the  Panthéon,  another 
very  perfect  model.  His  compo- 
sition is  uncommonly  beautiful, 
and,  without  dispute,  superior  to 
that  of  any  other  master  :  he  art- 
.  fîilly  collected  ail  the  perfections 
of  his  originals,  and  formed  a  whole 
far  préférable  to  either  of  them. 
(For  height  and  proportion,  see 
Architecture,  Orders.) 

Comerstones,  in  architecture,  the  two 
stones  which  stand  one  in  each  joint 
of  the  chimney 

Comice,  the  projection,  consisting  of 
several  members,  which  crowns  or 
finishes  an  entablature,  or  the  body 
or  part  to  which  it  is  annexed.  The 
comice  used  on  a  pedestal  is  called 
the  cap  of  the  pedestal 
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Conmà  ençittê,  a  single-acting  beam 
engine,  used  for  raising  water  :  the 
staun  is  worked  very  expansively, 
and  lued  for  the  down-stroke  only, 
to  raue  an  immense  weight,  fas- 
tened  to  the  pump-rod,  at  the  end 
of  the  beam  :  the  steam  having 
acted  for  the  down-stroke,  and  the 
-entrance-yalve  being  closed^  a  com- 
munication is  formed  between  the 
top  and  bottom  of  the  cylinder,  by 
lifting  a  yalve  in  the  steam  passage, 
called  an  eqnilibrium  yalve:  the 
pressures  on  the  piston  are  thus 
equalized,  and  the  weight  acts  to 
force  the  water  up,  and  raise  the 
piston 

Cormuxpiat  or  hom  of  plenty:  among 
architects,  painters,  &Cv  it  is  repre- 
sented  under  the  figure  of  a  large 
hom,  ont  of  which  issue  firuit, 
flowers,  &c. 

Coroiiary,  an  inference  or  déduction 

Coromandel  wood,  the  produce  of 
Ceylon  and  the  coast  of  India,  is 
shipped  in  logs  and  planks  from 
Bombay  and  Madras  ;  it  is  of  a  red 
hazel-brown  colour,  handsome  for 
fumiture  wood,  and  tums  well 

Ccronaj  the  members  constituting  the 
uppermost  of  the  three  divisions  of 
the  entablature  of  a  portico,  or  any 
other  building  in  which  columns  are 
introduced:  this  division  is  termed 
comice 

Coronot  that  flat,  square,  and  massy 
member  of  a  comice,  more  usually 
called  the  drip  or  larmier,  whose 
situation  is  between  the  cymatium 
above  and  the  bed-moulding  below: 
its  use  is  to  carry  the  water  drop 
by  drop  from  the  building 

Corporojp  clotht  a  linen  cloth  or  nap- 
kin  spread  upon  the  altar,  on  which 
the  host  and  chalice  are  placed  at 
the  mass  in  the  Catholic  service 

Carpse-gate,  a  covered  place  at  the 
entrance  to  a  churchyard,  intended 
to  shelter  the  corpse  and  moumers 
from  rain 

Corridor,  a  gallery  or  open  communi- 
cation to  the  (Mérent  apartments 
of  a  house 

Corsaf  the  name  given  by  Vitruvius  to 
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a  platband  or  square  fascia  whose 
height  is  more  than  its  projecture 

Cortile,  a  small  court  endosed  by  the 
divisions  or  appurtenances  of  a 
building 

Cortis,  in  the  middle  âges,  a  court 
surrounded  by  édifices 

Coryceumf  a  room  similar  to  a  tennis- 
court 

Costean  pits,  in  Comish  mining,  are 
shallow  pits  sunk  to  trace  or  fiînd  tin 

Coateaninfff  in  mining,  the  discover- 
ing  of  Iodes  by  sinking  pits  in  their 
vicinity,  and  drawing  transversely 
to  their  supposed  direction 

Cot,  in  nautical  phraseology,  a  bed- 
frame  suspended  from  the  beams 
of  the  ship,  or  otherwise 

Cotton,  a  white  wooUy  or  downy 
substance,  found  in  a  brown  bud, 
produced  by  a  shrub,  the  leaves  of 
which  resemble  those  of  the  syca- 
more-tree.  The  bud,  which  grows 
as  large  as  a  pigeon*s  egg,  tums 
black  when  ripe,  and  divides  at 
top  into  three  parts  :  the  cotton  is 
as  white  as  snow,  and  with  the 
beat  of  the  sun  s  well  s  to  the  size 
of  a  pullet's  egg.  Scripture  speaks 
of  cotton. 

Cotton  manufactures  and  trade,  Cot- 
ton was  woven  by  the  Hindoos  and 
Chinese  many  centuries  before  the 
Christian  era.  The  Ëgyptians  are 
supposed  to  hâve  imported  woven 
cotton  before  the  plant  had  begun 
to  be  cultivated  in  their  country; 
and  the  Romans  received  woven 
cotton  from  India  long  before  tbe 
cotton -plant  was  known  in  Europe. 
The  extension  of  the  manufacture 
of  it  bas  now  become  enormous. 
The  export  of  cotton  goods  from 
Ëngland,  in  1846,was  JS2ô,600,693 
in  value. 

Cotton  spinning:  the  spinning  of  cot- 
ton into  the  form  of  yam  or  thread 
requires  many  preparatory  pro- 
cesses ;  but  the  inventions  and  im- 
provements  in  machinery  that  bave 
been  efifected  in  récent  years  bave 
rendered  the  process  simple  and  of 
great  national  value 

Cotton  and  Colico  prmtvnq^  ^<&  vsX. 
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of  staining  woven  fabrics  of  cotton 
with  various  figures  and  colours 

Cotton  cultivation  and  trade.  The 
distinctive  names  by  whicb  cotton 
is  known  in  commerce  are  mostly 
derived  from  the  countiies  which 
produce  it  :  the  exceptions  are,  sea- 
island  cotton,  and  upland  cotton. 
The  former  of  thèse  was  first  cul- 
tivated  in  the  low  sandy  islands 
near  the  coast  of  Charleston  in 
America  ;  while  the  latter  is  grown 
in  the  inner  or  upland  country. 
The  sea-island  cotton  is  the  finest 
of  the  several  yarieties.  The  upland 
is  often  called  Bowed  Cotton. 

Cottouj  gurif  is  prepared  with  cotton 
wool,  and  explodes  at  400°  Fahr. 
Gunpowder  explodes  at  600° 

Couchedf  laid  close,  as  in  a  stratum 

Couissinet,     (See  Conissinet.) 

Ùmlissef  any  pièce  of  timber  which 
has  grooves  in  it;  also  pièces  of 
wood  which  hold  the  floodgates  in 
a  sluice 

Counter,  that  part  of  a  vessel  between 
the  bottom  of  the  stem  and  the 
wing  transom  and  buttock 

Counlerfort,  a  pier,  buttress,  or 
oblique  wall,  buUt  up  against  a  wall 
to  strengthen  and  support  it 

Counter-gaugef  in  carpentry,  a  method 
of  measuring  joints  by  transferring 
the  breadth  of  a  mortise  to  the 
place  on  another  timber  where  the 
tenon  is  to  be  made 

Counter-latht  in  tiling,  a  lath  placed 
by  the  eye 

Counterpoisef  any  weight  which, 
placed  in  opposition  to  another 
weight,  produces  an  equilibrium; 
but  it  is  more  commonly  used  to 
dénote  the  weight  used  in  the  Ro- 
man balance,  or  steelyard 

CountersinkSy  in  joinery,  are  bits  for 
widening  the  upper  part  of  a  hole 
in  wood  or  iron,  for  the  head  of  a 
screw  or  pin,  and  hâve  a  conical 
head.  Those  for  wood  hâve  one 
cutter  in  the  conic  surface,  and 
hâve  the  cutting  edge  more  remote 
from  the  axis  of  the  cône  than  any 
otber  part  of  the  surface.     Coun- 

iersinks  for  brasa  hâve  eleven  or 


twelve  cutters  round  the  conic  sur- 
face, so  that  the  horizontal  section 
represents  a  circular  saw.  Thèse 
are  called  rose-countersinks.  The 
conic  angle  at  the  vertex  is  about 
90  degrees.  Countersinks  for  iron 
bave  two  cutting  edges,forming  an 
obtuse  angle. 

Count-hottsef  a  reckoning-house,  in 
Derbyshire;  a  house  or  room  on 
the  mine  used  for  keeping  accounts 
of  the  products,  &c. 

Country  résidences,  There  are  im- 
portant advantages  which  deserve 
to  be  brought  into  notice,  whether 
for  comfort  and  convenience,  for 
gratifying  taste  or  fashion.  Addi- 
tional  rooms  appropriated  for  new 
purposes  are  often  requisite.  For- 
merly  a  gallery,  although  there  were 
no  Works  of  art  to  fill  it,  was  a  ne- 
cessary  part  of  a  mansion  ;  of  late 
years,  the  billiard-room  and  the 
conservatory  enter  into  the  arrange- 
ments of  an  architect  ;  and  a  suit 
of  well-planned  nursery-rooms  bave 
been  made  a  necessary  part  of  the 
plan  of  a  country  mansion.  The 
gallery  is  again  about  to  résume 
its  importance,  and  perhaps  we  may 
hereafter  imitate  the  Romans  in 
having  covered  walks  contiguous 
to  the  house,  in  order  to  enjoy 
firesh  air  in  the  many  rainy  and 
snowy  days  at  a  country  résidence 
in  an  English  winter.  The  irregu- 
lar  style  admits  of  such  additions, 
and  loses  nothing  of  the  picturesque 
effect.  The  exterior  décorations  of 
terraces,  parterres,  stairs  of  com- 
munication, and  différent  gardens 
fiUed  with  groups  of  the  many  flow- 
ery  shrubs  and  plants,  are  admirably 
in  harmony  with  this  style  of  archi- 
tecture. While  we  thus  decorate 
closely  around  the  house,  it  becomes 
less  necessary  to  sacrifice  so  much 
to  the  park.  The  masonry  of  such 
irregular  architecture  requires  not 
the  expensive  labour  bestowed  on  a 
Grecian  or  Roman  mansion.  The 
whole  should  be  in  rough  rubble- 
work,  excepting  the  parapets,  the 
C0TiieT%,  the  Windows,  and  doors. 
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Many  Tery  good  designs  of  castel- 
lated  dwellings  hâve  been,  in  the 
exécution,  deprived  of  their  effect, 
by  being  built  of  smootb,  hewn  free- 
stone.  If  circnlar  or  square  towers 
are  introdoced  in  a  composition  of 
tbe  irregolar  style,  they  should,  in 
every  case,  be  of  great  dimensions, 
as  miich  for  their  being  applied  to 
iisefùl  rooms,  as  to  produce  that 
grandeur  of  appearance  which  bulk 
in  towers  always  gives. 

Cûuntry  secUs  (the)  of  the  Italians  bave 
been  copied  by  most  civilized  na- 
tions of  Europe;  celebratedbypoets, 
visited  and  admired  by  travellers  : 
they  bave  not,  howeyer,  been  de- 
scribed  or  represented  as  they  de- 
serve.  They  are  so  arranged  as  to 
produce  the  best  effect,  and  ad- 
vantage  of  the  nature  of  the  site 
bas  been  taken  with  admirable  sldll. 
The  regularities  of  the  gardens  ac- 
oompany  the  décoration,  and  sup- 
port the  architecture.  (SeeParker's 
'  Villa  Rustica,'  recently  published.) 

Couple-closCf  a  pair  of  spars  of  a  roof; 
also  used  by  heralds  as  a  diminu- 
tive  of  the  chevron 

Coupled  columns.  When,  from  the 
extent  between  columns  sometimes 
necessary  for  the  introduction  of 
doors,  Windows,  niches,  or  other 
décorations,  neither  the  eustylos 
nor  the  diastylos  intercolumniation 
canbe  used,  coupled  columns  are  fre- 
quentlyintroduced.  Inthis  case  two 
sistylosintercolumniations  are  used; 
the  column  which  would  otherwise 
occupythe  middle  of  the  space  being 
brought  to  the  distance  of  only  half 
a  diameter  (or  sufficient  room  for 
the  projection  of  the  capitals)  from 
the  extrême  column.  The  middle 
space  will  then  be  three  diameters 
and  a  half.  This  species  bas  been 
called  araeosistylos.  Whenbuildings 
are  small,  the  intercolumniations 
will  not  require  such  particular  at- 
tention to  the  foregoing  rules,  for 
columns  should  never  be  placed 
nearer  to  each  otber  than  3  feet, 
which  will  allow  for  the  easy  pas- 
sage of  a  bulky  pé^on. 
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CovpUngt  in  machinery,  is  the  name 
given  to  varions  arrangements  by 
which  tbe  parts  of  a  machine  may 
be  connected  or  disconnected  at 
pleasure,  or  by  which  a  machine 
may  be  disengaged  from,  or  re- 
engaged  with,  a  revolving  wheel  or 
shaft,  through  which  it  receives 
motion  from  a  steam  engine,  water- 
wheel,  or  other  prime  mover 

CûvpUnffs,  in  mill-work:  it  is  fre- 
quently  necessary  to  convey  motion 
much  fai^her  than  would  be  prac- 
ticable  by  any  one  shaft,  and  there- 
fore  often  requisite  to  connect  two 
or  more  shafts  together.  Thèse 
connections  are  denominated  coup- 
lings,  and  may  be  divided  into  two 
classes  :  Ist,  Those  having  two  bear- 
ings;  2ndly,  Those  having  one  bear- 
ing.  Couplings  having  two  bearings 
bave  been  long  in  use,  and  before 
those  having  one  bearing,  and  are 
generally  more  simple  in  their  con- 
struction. 

Couplinff'boûpf  a  métal  box  for  joining 
the  ends  of  two  shafts,  so  that  they 
may  revolve  together 

CoursCf  a  continuons  range  of  stones 
or  bricks,  of  uniform  height,  in  the 
wall  of  a  building 

Course,  in  Comish  mining,  is  a  tin 
or  copper  course  ;  a  phrase  for  work- 
ing  of  the  Iode 

Courses,  salis  that  hang  from  a  ship's 
lower  yards  :  the  fore-sail  is  called 
the  fore-course,  and  the  main-sail 
the  main-course 

Courts  of  Justice  :  therewere  in  Rome 
twelve  halls  or  courts  of  justice, 
where  causes  were  heard  and  tried  : 
they  were  adorned  with  statues, 
fine  columns,  and  porticoes  with 
double  rows  of  columns 

Cove,  a  cave,  a  recess  ;  any  kind  of 
concave  moulding;  the  concavity 
of  an  arch  or  of  a  ceiling 

Coved  ceiling,  the  upper  surface  of  an 
apartment  formed  in  an  arched  or 
coved  shape  at  its  junction  with 
the  side  walls 

Cover,  in  slating,  the  part  of  the  slate 
that  is  hidden;  the  exposed  part 
being  called  the  mat^n 
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Cover-watff  in  roofing,  the  recess  or 
interntd  angle  left  to  receive  the 
covering 

Covie  or  Coveyy  a  pantry 

Covinfff  the  exterior  projection  of  the 
upper  parts  of  a  building  beyond 
the  limits  of  the  gronnd-plan 

CovinÇf  a  term  applied  to  houses,  &c., 
that  Project  over  the  ground-plot 

Coving  of  a  fire-place,the  vertical  sides, 
incUning  backwards  and  inwards, 
for  the  purpose  of  reflecting  the 
heat 

Cotplf  a  cover  for  the  top  of  a  chim- 
ney,  made  to  tum  round  by  the 
wind,  and  used  to  facilitate  the 
escape  of  smoke 

Coxswairii  the  person  viho  steers  a 
boaty  and  has  charge  of  her 

Crabf  a  wooden  apparatus,  somethîng 
like  a  capstan^butnotfumishedwith 
a  drum-head  ;  it  is  used  for  similar 
purposes,  with  holes  made  to  insert 
the  bars 

Crabf  a  machine  with  three  claws, 
used  to  launch  ships,  to  heave  them 
into  the  dock,  or  off  the  quay 

CradlCf  a  frame  placed  under  the  bot- 
tom  of  a  ship,  in  order  to  conduct 
her  steadily  into  the  water  when 
she  is  to  be  launched,  at  which  time 
it  supports  her  weight  while  she 
slides  down  the  descent  or  sloping 
passage,  called  the  ways,  which  are 
for  this  purpose  daubed  with  soap 
or  tallow 

Crqft,  a  gênerai  name  for  ail  sorts  of 
Tcssels  employed  to  load  or  dis- 
charge merchant  ships,  or  to  carry 
alongside  or  retum  the  guns,  stores, 
or  provisions  of  a  man-of-war:  such 
are  lighters,  hoys,  barges,  &c. 

Cramp,  a  short  bar  of  iron,  with  its 
ends  bent  so  as  to  form  three  sides 
of  a  parallelogram  :  at  one  end  a 
set-screw  is  inserted,  so  that  two 
pièces  of  métal,  being  placed  be- 
tween,  can  be  held  firmly  together 
by  the  screw 

Crâne,  a  machine  used  for  hoisting  and 

lifting  stones,  pondérons  weights, 

and  heavy  goods,   principally  at 

wharfs  and  warehouses,  now  much 

employed  for  hoisting  heavy  build- 


ing  materials;  also  as  travelling 
crânes  on  framed  scaffolding,  for 
the  assistance  of  masons,  brick- 
layers,  and  other  artizans  in  build- 
ing, saving  the  time  and  labour 
formerly  so  much  prolonged  in  the 
exécution  of  the  work  to  be  donc. 
(For  a  succinct  account  of  ail  kinds 
of  crânes,  see  Glynn's  work  in  the 
*  Rudimentary  Séries/  ) 

CraneSt  pièces  of  iron  or  timber  at  a 
Yessel's  sides,  used  to  stow  boats 
or  spars  upon 

Cranky  the  condition  of  a  vessel  when 
she  is  inclined  to  lean  over  a  good 
deal,  and  cannot  bear  much  sail: 
this  may  be  owing  to  her  construc- 
tion, or  to  her  stowage 

Crankf  the  arms  projecting  from  the 
main  shaft  of  an  engine,  joined  to- 
gether at  the  outer  ends 

Crank,  in  mechanics,  a  square  pièce 
projecting  from  a  spindle,  serving 
by  its  rotation  to  raise  and  fall  the 
pistons  of  engines  :  it  also  dénotes 
the  iron  support  for  a  lantem,  and 
the  iron  made  fast  to  the  stock  of 
abell 

Crankf  in  machinery,  is  a  bend  in  an 
axle,  by  which  a  reciprocating  mo- 
tion in  a  rod  is  made  to  produce  a 
revolving  motion  of  an  axle  and  of 
a  wheel  which  may  be  connected 
with  it 

Crank,  in  tumîng,  that  part  of  the 
axle  of  the  fly  which  is  bent  into 
three  knees,  or  rîght  angles,  and 
three  projecting  parts  :  one  of  the 
parts  is  parallel  to  the  axis,  and 
has  the  upper  part  of  the  crank- 
hook  coUared  round  it 

Crank-axlCf  the  driving  axle  con- 
nected to  the  piston-rods  of  a  loco- 
motive engine 

Crank'hooky  in  turning,  sometimes 
also  called  the  connecting-rod,  as  it 
connects  the  treadle  and  the  fly 

Crank-pinf  the  cylindrical  pièce  join- 
ing  the  ends  of  the  crank  arms, 
and  attached  to  the  connecting- 
rod,  or,  in  vibrating  engines,  to 
the  piston-rod:  if  the  crank  has 
only  one  arm.  the  pin  projects 
from  the  end  ot  it 


CRA 


CROSS  (CHURCH). 


CRO 


Oi^oii,  a  chalk  ;  a  species  of  mate- 
rial  for  drawing.     Black  chalk, 
loand  in  Italy,  white  chalk»  found 
in    France,  and  red  chalk,   form 
three  of  the  hest  yarieties  of  cray- 
ons: each  has  its  own  peculiar 
value  as  a  drawing  materiaL 
Creazeê,  in  mining,  the  work  or  tin 
in  the  middle  part  of  the  baddle  or 
dressing 
CredeneCj  the  smaU  table  at  the  side 
of  the  altar,  or  communion  table, 
on  which  the  bread  and  wine  were 
fonnerly  placed  before  they  were 
consecrated 
Creeper,  an  iron  instrument  like  a 
grapnel,  with  four  claws,  used  for 
dragging  the  bottom  of  a  harbour 
or  river,  to  find  any  thing  lost 
CreneOe^  the  embrasure  of  a  battle- 

ment,  or  loopholes 
Crejndo,   according   to    Pliny,    any 
raised  basement  upon  which  other 
things  are  built  or  supported,  as  of 
a  temple,  altar,  obelisk,  &c. 
Cresaett  a  candlestick  or  lamp  to  con- 

tain  a  light 
Crestt  a  tenu  in  heraldry  ;  the  orna- 

ment  of  the  helmet 
Creêtej  the  omamented  finishing  sur- 
rounding  a  screen  or  canopy  of  a 
building 
Crest'tUes,  those  used  to  cover  the 
ridge  of  a  roof,  upon  which  they  fit 
on  the  principle  of  a  saddle     , 
Crmgle,  a  short  pièce  of  rope  with 
each  end  spliced  iuto  the  bolt-rope 
of  a  sail,  confining  an  iron  ring  or 
thimble 
Cr^HnçSf  short  spars  at  the  sides  of 

houses 
CristOt  a  crest  ;  the  apex  or  highest 

part  of  a  shrine 
Crocketf  an  omament  of  foliage  or 
animais  running  up  the  back  of  a 
pediment,  arch-pinnacle,  or  spire, 
from  the  corbels  below  to  the  finial 
above,  in  which  latter  the  crockets 
on  both  sides  appear  to  merge 
CrocketSf  projecting  leaves,  flowers, 
or  bunches  of  foliage,  used  in 
Gothic  architecture  to  decorate  the 
angles  of  spires,  canopies,  pinna- 
cles,  &c. 


Cramieehf  in  British  antiquity,  high, 
broad,  and  flat  stones,  raised  upon 
other  stones  set  on  end,  apparently 
for  the  purpose  of  an  altar 

Cropt  ore  or  tin  of  the  first  quality, 
after  it  is  dressed  or  cleaned  for 
smelting 

CrosettCt  a  truss,  or  console,  in  the 
flank  or  retum  of  an  architrave  of 
a  door,  window,  or  other  aperture 
in  a  wall 

Crotettes,  in  décoration,  the  trusses 
or  consoles  on  the  flanks  of  the  ar- 
chitrave, under  the  comice 

Cro88,  a  gibbet  constructed  of  two 
pièces  of  wood  placed  transversely, 
whether  they  cross  each  other  at 
right  angles  at  the  top,  like  a  T, 
or  in  the  middle  of  their  length, 
like  an  X 

Crois,  the  symbol  of  the  Christian 
religion 

Cro98t  crosi  enuiCy  cross  barf  cross 
goffan^  cross  Iode,  either  a  vein  of 
a  metallic  nature,  or  a  soft  earth, 
clay,  or  flookan,  like  a  vein,  which 
unheads  and  intersects  the  true 
Iode 

CrosS'barSf  round  bars  of  iron  bent 
at  each  end,  used  as  levers  to  tum 
the  shank  of  an  anchor 

CrosS'ChockSf  pièces  of  timberfayed 
across  the  deadwood  amidships,  to 
make  good  the  deficiency  of  the 
heels  of  the  lower  futtocks 

Cross  {church)j  or  a  Greek  cross,  that 
in  which  the  length  of  the  trans- 
verse part  is  equal  to  that  of  the 
nave;  so  called  because  most  of 
the  Greek  churches  were  built  in 
that  form 

Cross  {church\  or  a  Latin  cross,  that 
whose  nave  is  longer  than  the  cross 
part,  as  in  most  Gothic  churches 

Cross-grained  stuff^  in  joinery,  wood 
having  its  fibres  running  in  con- 
trary  positions  to  the  surfaces,  and 
which  consequently  cannot  be  made 
perfectly  smooth  when  planed  in 
one  direction,  without  tuming  it  or 
turning  the  plane 

Cross-headSf  in  locomotive  engines, 
the  part  of  the  motion  into  which 
the  p\ston-Tod  Sa  ^W^Ôl  wîl  *Oùfc  ^ 
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linder  side  and  the  connecting-rod 
attached  on  the  driving  wheel  axle 
side 
Cro88-head  guides^  in  locomotive  en- 
gines,  the  parallel  hars  beti/reen 
which  the  cross-head  moves  in  a 
right  Une  with  the  cylinder  and 
driving  wheel  axle:  they  are  also 
called  motion  bars 
Cro88'head  blockSy  in  locomotive  en- 
gines,  the  parts  which  slide  between 
the  parallel  guides.  The  ends  of 
the  cross-head  are  fitted  into  thèse 
blocks.  The  cross-head,  cross- 
head  guides,  and  block,  constitute 
what  is  called  *  the  motion  of  the 
engine.* 
Cro88-headf  in  the  steam  engine,  a 
cross-bar  fixed  centrally  on  the  top 
of  a  piston-rod,  and  connected  to 
the  beam  :  its  motion  is  confined 
to  a  direct  Une  by  guides  at  each 
end;  or,  in  the  side-lever  and  beam 
engines,  by  an  apparatos  caUed  a 
*paraUel  motion* 
Cro88-jack  :  the  cross-jack  yard  is  the 

lower  yard  on  the  mizen  mast 
Cro88-spale8y  pièces  of  timber  placed 
across  a  vessel,  and  nailed  to  the 
frames,  to  keep  the  sides  together 
until  the  knees  are  bolted 
Cro88-8omer,  a  beam  of  timber 
Cro88-8pringery  in  groined  vaulting, 
the  rib  which  extends  diagonally 
from  one  pier  to  another 
Cro88-tree8,  pièces  of  oak  supported 
by  the  cheeks  and  trestle-trees  at 
the  mast-heads,  to  sustain  the  tops 
on  the  lower  mast,  and  to  spread 
the  top-gaUant  rigging  at  the  top- 
mast  head 
Cross  vaulting  is  formed  by  the  inter- 
section of   two  or  more   simple 
vaults  of  arch-work 
Croud,  or  Crmode,  a  crypt,  or  under- 

croft  of  a  chuTch 

Crowy  in  mechanics,  an  iron  lever, 

made  with  a  sharp  point  at  one 

end,  and  two  claws  at  the  other; 

used  in  heaving  and  purchashig 

great  weights 

Crow-foot,  a  number  of  small  Unes 

rore  through  to  suspend  an  awning 

Iroum,  in  geometry,  a  plane  ring  in- 
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cluded  between  two  concentric 
perimeters,  generated  by  the  mo- 
tion of  part  of  a  right  Une  round 
the  centre,  to  which  the  moving 
part  is  not  contiguous 
Crown  of  an  anchor^  the  place  where 

the  arms  are  joined  to  the  shank 
Crown  of  an  archj  that  Une  or  point 
upon  its    surface    which   is    the 
highest  or  most  elevated  from  its 
springing 
Crown-po8tf  the  middle  post  of  a 

trussed  roof 
Croton-wheels,  Circular  motion  is 
communicated  at  right  angles  by 
means  of  teeth  or  cogs  situated 
parallel  to  the  axis  of  the  wheel. 
Wheels  thus  formed  are  denorai- 
nated  'crown'  or  'contrate  wheels:' 
they  act  either  upon  a  common 
pinion  or  upon  a  lantem. 

Croziert  the  pastoral  stafT  of  a  bishop 
or  mitred  abbot,  having  the  head 
curled  round  somewhat  in  the  man- 
ner  of  a  shepherd's  crook 

Crucifia:,  a  représentation  of  our 
blessed  Saviour  on  the  cross 

Crustœj  figures  or  images  in  low 
reUef,  embossed  upon  plate 

CrustariuSy  an  artist;  an  engraver  for 
inlaid  work,  &c. 

Crutchf  a  knee  or  pièce  of  knee 
timber,  placed  inside  a  vessel  to 
secure  the  heels  of  the  cant-tim- 
bers  abaft; 

CryophoruSf  an  instrument  by  which 
the  freezing  quaUties  of  the  atmo- 
sphère may  be  ascertained 

Crypt,  a  vault  beneath  a  buUding, 
either  entirely  or  partly  under- 
ground, frequently  under  churches 
and  cathedrals 

Crypta,  or  Crypt,  among  the  Romans, 
any  long  narrow  vault,  whether 
whoUy  or  partiaUy  below  the  level 
of  the  earth 

Crypto  Portico,  an  enclosed  gaUery 
or  portico  having  a  ^aU  wilh 
openings  or  Windows  in  it,  instead 
of  columns  at  the  side 

Ctesibica  machina,  a  double-actioned 
forcing  pump  invented  by  Ctesibius 
of  Alexandria 

Cttare  (Conn&Vv^,  «t  <\iiarry  of  stones 
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Cubaturt,  the  cabmg  of  a  solid,  or 
measuring  (rf  the  space  compre- 
hended  in  a  solid,  as  in  a  cône, 
pyramid,  cylinder,  &c. 

Cube,  in  geometry,  a  regular  or  solid 
body  .consisting  of  six  square  and 
six  equal  fiices  and  sides,  and  its 
angles  ail  right,  and  therefore 
equal 

Cube,  or  Hexàhedron,  a  solid  regular 
body,  consisting  of  six  equal  square 
sides 

Cubes,  or  Cube  numbers  in  arithmetic, 
and  the  thepry  of  numbers,  are 
those  whose  cube  root  is  a  com- 
plète integer  ;  or  they  are  numbers 
produced  by  multiplying  a  given 
number  twice  into  itself,  or  by  the 
multiplication  of  three  equal  fac- 
tors 

Cube  root,  of  a  number,  say  8,  the 
number  which  multiplied  into  itself 
twice  will  produce  8 — ^namely,  2  ; 
or  it  is  that  number  by  which,  if 
you  divide  a  number  twice,  the 
quotient  will  be  equal  to  itself 

Cvhie  foot  of  water,  what  a  vessel 
1  foot  square  and  1  foot  deep  will 
hold 

Cubicule,  among  the  Romans,  a  bed- 
chamber,  tent,  or  balcony 

Cubteulum,  according  to  Pliny,  a 
room  fiimished  with  a  sofa  or  bed 

Cubile,  the  ground-work  or  lowest 
course  of  stones  in  a  building 

Cuba,  a  measure  used  among  the 
ancients,  and  which  the  Hebrews 
call  *  amma,'  the  mother  of  other 
measures.  A  cubit  was  originally 
the  distance  from  the  elbow  to  the 
extremity  of  the  middle  finger; 
which  is  the  fourth  part  of  a  well- 
proportioned  man's  stature. 

Cubital,  a  bolster  or  cushion  for  the 
elbow  to  rest  upon,  for  invalids 

Cuboch,  a  name  for  the  unit  or  in- 
teger of  a  power,  being  the  effect 
produced  by  one  cubic  foot  of 
water  in  one  foot  perpendicular 
descent 

Cuckold'8'neck,  a  knot  by  which  a 
a  rope  is  secured  to  a  spar,  the 
two  parts  of  the  rope  crossing 
each  other  and  seized  together 
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Cuddy,  a  cabin  in  the  fore  part  of  a 
boat 

CuUi»,  a  gutter  in  a  roof;  any  groove 
or  channel 

Culm,  stone  coal,  resembling  the  Kil- 
kenny  coal  of  Ireland 

Culmen,  the  roof  of  a  house  or 
church 

Cuherhouse,  a  doTC-cot  or  pigeon- 
house 

Cuhert,  an  arched  drain  for  the  pas- 
sage of  water 

Culvert,  an  arched  passage  or  bridge 
beneath  a  road,  canal,  or  railway 

Ctdver-tail,  to  dove-tail 

Cuneus,  the  division  of  the  audience 
part  of  a  théâtre  comprehended 
between  two  adjoining  scalaria  or 
staircases  which  lead  from  one 
prsecinctio  to  another  :  so  called 
from  its  form,  which  resembles  a 
wedge.  The  foremost  cunei  were 
termed  *  cavse  prima  ;'  the  middle, 

*  cavse  média  ;'  and  the  uppermost, 
*cavœ  summa.'  The  whole  of 
the  audience  part,  exclusive  of 
the  orchestra,  was  likewise  called 
'cavae.* 

Cupboards  answered  in  some  respects 
to  the  sideboards  of  the  pré- 
sent day.  They  were  sometimes 
mère  planched  tops,  resting  on 
trestles,  or  fixed  v^th  legs  against 
the  wall  ;  at  others,  framed  on 
stages,  rising  one  above  another, 
and  moveable:  thèse  were  called 

*  joined  cupboards,'  occasionally 
carved,  and,  like  tables,  covered 
with  carpets.  At  the  marriage  of 
Prince  Arthur,  son  of  Henry  VIL, 
in  the  hall  was  a  triangular  cup- 
board,  five  stages  high,  set  with 
plate,  valued  at  JS1200,  entirely 
ornamental  ;  and  in  the  "  utter 
charaber,"  where  the  princess 
dined,  was  another  cupboard,  "  set 
with  gold  plate,  garnished  with 
stone  and  pearl,^'  and  valued  at 
£  20,000. 

CupolOf  a  small  room,  either  circular 
or  polygonal,  standing  on  the  top 
of  a  dôme:  by  some  it  is  called 
a  lantem 

Cupola,    a  spVvenc^Y  ^x   ^>è^^x^\àaSc 
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covering  to  a  buildingi  or  any  part 
ofit 

Cup-vahCf  for  a  steam-eng^ne  :  it  re- 
sembles  a  conical  valve,  made  to  fit 
a  cover  in  the  form  of  a  vase  or  of 
the  portion  of  a  sphère 

Curidi  in  architecture  ;  the  building 
in  which  the  highest  council  of 
the  Roman  state  assembled,  des- 
cribed  by  Vitruvius  as  being  ad- 
jacent to  the  agora  or  forum 

CurHngstufff  in  joinery,  that  which 
is  produced  by  the  winding  or 
coiÛng  of  the  fibres  round  the 
boughs  of  a  tree,  vrhen  they  begin 
to  shoot  ont  of  the  trunk 

Currentt  a  stream  or  flux  of  w^ater  in 
any  direction.  The  setting  of  the 
current  is  that  point  of  the  corn- 
pass  towards  which  the  waters 
run  ;  and  the  drift  of  a  current  is 
the  rate  it  runs  pér  hour. 

CurtilagCf  a  tenu  formerly  applied  to 
the  division  or  boundaiy  of  manor- 
ial  lands 

CuroCf  in  geometry,  a  line  wherein 
the  sevend  points  of  which  it  con- 
sists  tend  several  ways,  or  are 
posited  towards  différent  quarters 

Curvilinear,  consisting  of  curved  lines 

Cushion-capitalf  the  capital  of  a  co- 
lumn  so  sculptured  as  to  resembie 
a  cushion  pressed  down  by  the 
weight  of  its  entablature 

CushUms  and  nntidow-pillows  were,  in 
Tudor  times,  stuffed — not  unlike 
the  woolsack  of  the  lord  chancellor 
— ^în  round,  square,  and  oblong 
shapes,  covered  vnth  carpet-work, 
velvet,  or  embroidery;  the  family 
armsfrequentlysupplyingthe  device 

Cuspf  an  omament  generally  in  Gothic 
vnndows  or  doors  :  it  is  to  be  found 
in  the  concave  bends  of  stone-work 

CtupSf  projecting  points  forming  the 
featherings  or  foliation  in  Gothic 
tracery,  archery,  panels,  &c. 

Cutf  in  mining,  to  intersect  a  vein, 
branch,  or  Iode,  by  driving  hori- 
zontally  or  sinking  perpendicularly 
at  right  angles 

Cutter f  a  small  boat  ;  also  a  kind  of 

BÏoop 
CuMfiff.     Cuttîng  instruments  act  in 
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dividing  bodies  upon  the  same 
principle  as  the  wedge.  The  blade 
of  the  instrument  is  in  gênerai  a 
thin  wedge,  but  the  edge  itself  is 
usually  much  more  obtuse. 

CutwateTf  in  a  ship,  is  the  sharp  part 
of  the  head  under  the  beak  or  figure 

CyclCf  a  round  of  time;  a  space  in 
which  the  same  révolution  begins 
again  ;  a  periodical  space  of  time 

Cydâf  hmarj  a  period  of  nineteen 
years 

Cydef  soloTf  a  period  of  twenty-eight 
years,  after  which  the  days  of  the 
month  retum  to  the  same  days  of 
the  week 

Cyclograph,  or  Arcograph,  an  instru- 
ment for  drawing  arcs  of  circles 
without  centres,  used  in  architec- 
tural and  engineering  drawings 
when  the  centres  are  too  distant 
to  be  conveniently  accessible 

Cycloidal  curves  are  defined  as  fol- 
lows  :  1.  When  a  circle  is  made  to 
rotate  on  a  rectilinear  basis,  the 
figure  described  on  the  plane  of 
the  basis  by  any  point  in  the  plane 
of  the  circle  is  called  a  trochoid  : 
a  circle  concentric  with  the  gene- 
rating  circle,  and  passing  through 
the  describing  circle.  2.  If  the 
describing  point  is  in  the  circum- 
ference  of  the  rotating  circle,  the 
two  circles  coïncide,  and  the  curve 
is  called  a  cycloid.  3.  If  a  circular 
basis  be  substituted  for  a  rectilinear 
one,  the  trochoid  will  become  an 
epitrochoid,  and  the  cycloid  an 
epicycloid. 

Cyclopian  Architecture^  a  class  of 
building  supposed  to  hâve  preceded 
the  invention  of  the  classic  orders 
in  Greece,  and  attributed  to  the 
Cyclopes 

Cyclopean  wally  the  oldest  example  of 
mason-work  in  Italy  :  in  town-walls 
only  bas  this  style  of  building  been 
used.  The  history  of  its  origin  is 
obscure.  A  large  irregular  mass 
of  stone,  having  three,  four,  five, 
or  more  sides,  hewn  only  on  the 
irregular  sides  to  be  built  upon, 
begins  a  wall  :  to  this  mass  others 
are  added,  the  sides  of  which  are 
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made  to  lit  the  irregnlar  aides  of 
the  fint  block  ;  and  on  thèse  again 
others  of  similar  fcnrms  are  bnilt  in 
the  same  manner. 

Cyehatylar,  relating  to  a  structore 
composed  of  a  circnlar  range  of 
colnmns  without  a  core;  with  a 
core,  the  range  would  be  a  péristyle 

CyUnder,  a  body  having  two  flat  sur- 
fikces  and  one  circular:  for  in- 
stance, a  roUer  is  a  cylinder 

CyUnder,  a  roller  osed  for  levelling  and 
condensaling  the  ground  in  agri- 
cohoral  and  other  opérations 

CyUnderêf  in  steam  engines,  hollow 
cylindrical  yessels  :  within  the  cy- 
Hnder  the  steam  exerts  its  power 
upon  the  piston,  which,  by  means 
of  its  rod,  transmits  it  to  the 
other  parts  of  the  engine 

ÇyUnder9f  in  locomotive  engines, 
hollow  vessels,  nsually  made  of  cast 
iron,  and  bored  ont  accnrately,  into 
which  pistons  are  fitted  steam - 
tight,  yet  easily  moveable  by  the 
pressure  of  the  steam 

CyUnder  eockst  in  steam  engines, 
cocks  placed  in  convenient  parts 
of  the  cylinder  for  admitting  oil  to 
lobricate  the  piston,  or  by  which 
to  blow  out  the  condensed  steam, 
or  any  deposit  in  the  cylinders 

CyUnder  eovert  in  steam  engines,  the 
lid  bolted  to  a  flanch  round  the  top 
of  a  cylinder,  so  as  to  be  perfectly 
steam-tight  :  it  has  a  stuffing-box 
cast  in  the  centre,  through  which 
the  piston-rod  alternâtes 

Cylindrical  vatdtf  a  vault  without 
groins,  resting  upon  two  parallel 
walls 


DAC 

Dacttlus,  aGreek  measure  of  length, 
the  sixteenth  part  of  an  English  foot 

DadOf  a  tenu  for  the  die  or  plane 
face  of  a  pedestal.  The  dado  em- 
ployed  in  the  interior  of  buildings 
is  a  continuons  pedestal,  with  a 
plinth  and  base  moulding,  and  a 
comice  or  dado  moulding  sur- 
mounting  the  die, 
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Cylindrical  waUmg  is  that  erected 
upon  a  circular  plan,  forming  a 
cylinder,  or  a  part  less  than  a  cy- 
linder, according  as  the  plan  is  an 
entire  drcumference  or  a  less  por- 
tion 

Cylinçt  anciently  ceiUng, 

Cyma,  called  also  cymatium^  its  name 
arising  from  its  resemblance  to  a 
wave  ;  a  moiûding  which  is  hollow 
in  its  upper  part,  and  swelling  be- 
low.  There  are  two  sorts, —  the 
Cyma  recta,  just  described,  and 
the  Cyma  reversa,  whose  upper 
part  swells,  whilst  the  lower  part 
is  hollow. 

Cymatium,  a  moulding  whose  section 
or  profile  is  convex  below  and  con- 
cave above,  somewhat  resembling 
the  letter  S 

Cymophane,  a  minerai  of  a  green 
colour,  resembling  the  chrysoberyl 

CypresS'tree,  one  of  the  evergreens  ; 
very  proper  to  mix  with  pines  and  ' 
firs  in  forming  clumps.  The  wood 
of  the  cypress  is  very  valuable, 
when  grown  to  a  size  fit  for  planks, 
which  dimension  it  attains  in  as 
short  a  time  as  oak.  It  was  much 
used  by  the  ancients,  and  was  em- 
ployed  in  the  original  doors  of  St. 
Peter's  at  Rome,  which,  on  being 
replaced,  after  six  hundred  years, 
by  gâtes  of  brass,  were  found  to  be 
perfectly  free  from  decay,  and  with- 
in  to  bave  retained  part  of  the  ori- 
ginal odour  of  the  wood. 

Cyrtostyle,  a  circular  projecting  por- 
tico 

Cyzicenus,  anciently  a  hall  decorated 
with  sculpture 


DAD 

Dado,  the  solid  block  or  cube  forming 
the  body  of  a  pedestal,  in  classical 
architecture,  between  the  base 
mouldings  and  comice;  an  archi- 
tectural arrangement  of  mouldings, 
&c.  round  the  lower  part  of  the 
walls  of  a  room 

Dagger,  in  ship-building,  a  pièce  of 
timber  that  crosses  ail  the  poppets 
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of  the  bulge-ways,  to  keep  them 
together:  the  plank  that  secures 
the  heads  of  the  poppets  is  called 
the  dagger-plank 

Dagger  knees  are  lodging  knees,  'with 
side  arms  cast  down  and  bolted 
through  the  clamp  :  they  are  placed 
at  the  lower  decks  of  some  ships, 
instead  of  hanging  knees,  to  pré- 
serve as  much  stowage  in  the  hold 
as  possible 

Dairg-hotise,  a  place  forkeepingmilk 

DaiSf  in  early  domestic  architecture, 
the  chief  seat  at  the  high  board  or 
principal  table  (cross-table)  in  a 
baronial  hall;  also  the  principal 
table  itself,  and  the  raised  part  of 
the  floor  on  which  it  is  placed 

DaiSf  a  canopy  to  cover  an  altar, 
throne,  or  tribunal;  the  chief  or 
upper  table  in  a  monastery 

Dam,  a  bank  or  obstruction  built 
across  a  river  or  stream,  for  the 
purpose  of  raising  the  level  of  the 
water  on  the  upper  side  of  it. 
Dams  built  for  the  purpose  of  in- 
land  navigation,  or  for  that  of  se- 
curing  a  water  povrer,  may  be  con- 
sidered  as  having  a  more  permanent 
character. 

Damascus  ateel,  a  sort  of  steel  biought 
from  the  Levant,  greatly  esteemed 
for  the  manufacture  of  cutting  in- 
struments 

Damasquine f  a  tenu  applied  to  orna- 
mental  work  of  gold  or  silver,  in- 
crusted  on  iron  or  steel 

Damonico  or  Monicofii  an  iron  ochre, 
being  a  compound  of  terra  di  sienna 
and  Roman  ochre,  bumt,  and  hav- 
ing ail  their  qualities  :  it  is  rather 
more  russet  in  hue  than  the  orange 
de  Mars,  bas  considérable  transpa- 
rency,  is  rich  and  durable  in  colour, 
and  affprds  good  flesh  tints 

Damper,  a  valve  placed  in  a  chimney, 
to  diminish  the  draught  when  the 
beat  is  too  intense 

Damper,  in  locomotive  engines,  a  kind 
of  iron  Venetian  bUnd,  fixed  to  the 
smoke-box  end  of  the  boiler,  in 
front  of  the  tubes  :  it  is  shut  down 
when  the  engine  is  standing,  and 
thus  stops  the  draught  and  econo- 
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mizes  fuel  ;  but  it  is  opened  when 
the  engine  is  running 

Damps  :  varions  kinds  of  permanently 
elastic  fluids  generated  in  mines 
are  thus  named  by  the  miners: 
choke-damps  consist  mostly  of 
carbonic  acid  gas,  and  fire-damps 
of  carburetted  hydrogen  gas 

Dancette,  in  heraldry,  zigzag  or 
chevron  fret;  seen  in  Norman 
buildings 

Data  usefitl  m  varions  calculatùms  of 
the  propertiea  of  materials,  [The 
data  correspond  to  the  mean  tem- 
pérature and  pressure  of  the  atmo- 
sphère ;  the  materials  are  assumed 
to  be  dry,  and  the  température  is 
measured  by  Fahrenheit's  scale.] 

Air.  Spécifie  gravity,  0*0012; 
weight  of  a  cubic  foot,  0*0753  Ib., 
or  527  graius  (Shuckburgh)  ;  13*3 
cubic  feet,  or  17  cylindnc  feet  of 
air,  weigh  1  Ib.  ;  it  expands  -^  or 
•00208  of  its  bulk  at  32°  by  the 
addition  of  one  degree  of  beat 
(Dulong  and  Petit). 

AsH.  Spécifie  gravity,  0*76  ; 
weight  of  a  cubic  foot,  47*5  fts.; 
weight  of  a  bar  1  foot  long  and  1 
inch  square,  0*33 Ib.;  will  bear 
without  permanent  altération  a 
strain  of  3540  ibs.  upon  a  square 
inch,  and  an  extension  of  -^^  of  its 
length  ;  weight  of  modulus  of  elas- 
ticity  for  a  base  of  an  inch  square, 
1,640,000  Ibs.  ;  height  of  modulus 
of  elasticity,  4,970,000  feet;  mo- 
dulus of  resilience,  7*6;  spécifie 
resilience,  10.  (Calculated  from 
Barlow's  experiments.) 

Compared  with  cast  iron  as  unity, 
its  strength  is  0*23  ;  its  extensibi- 
lity,  2-6  ;  and  its  stifThess,  0*089. 

Atmosphère.  Mean  pressure  of, 
at  London,  28*89  inches  of  mercury 
=  14*18  ibs.  upon  a  square  inch. 
(Royal  Society.)  The  pressure  of 
the  atmosphère  is  usually  estimated 
at  30  inches  of  mercury,  which  is 
very  nearly  14f  ibs.  upon  a  square 
inch,  and  équivalent  to  a  column 
of  water  34  feet  high. 

Beech.  Spécifie  gravity,  0*696  ; 
weight  of  a  cubic  foot,  45*3  ibs.  ; 
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weigfat  of  a  bar  1  foot  long  and 
1  inch  square,  0*315  ib.;  wiU  bear 
withont  permanent  altération  on  a 
aqnare  inch,  2360  tbs.,  and  an  ex- 
tenaion  of  3^  of  its  length;  weight 
of  modolus  of  elastidty  for  a  base 
of  an  inch  square,  1,345,000  ibs.; 
hdght  of  modulus  of  elasticity, 
4,600,000  feet;  modulus  of  resi- 
lience,  4*14  ;  spécifie  resilience,  6. 
(Calculated  from  Barlow's  Ëxperi- 
ments.) 

Compared  with  cast  hron  as  unity, 
ita  strength  is  0*15  ;  its  extensibi- 
lity,  2*1  ;  and  its  stiffness,  0*073. 

Bkass,  ca8t.  Spécifie  gravity, 
8*37  ;  weight  of  a  cubicfoot,523tbs.; 
weight  of  a  bar  1  foot  long  and 
1  inch  square,  3*63  tbs.;  expands 
•gy^^nr  ^^  ^^  length  by  one  degree 
of  heat  (Troughton;;  melts  atl869'' 
(Daniell)  ;  cohesive  force  of  a  square 
inch,  18,000  ibs.  (Rennie);  willbear 
on  a  square  inch  without  perma- 
nent altération,  6700  tbs.,  and  an 
extension  in  length  of  f-^^^  ;  weight 
of  modulus  of  elasticity  for  a  base 
of  an  inch  square,  8,930,000  ibs.  ; 
height  of  modulus  of  elasticity, 
2,460,000  feet;  modulus  of  resi- 
lience, 5;  spécifie  resilience,  0*6 
(Tredgold). 

Compared  with  cast  iron  as 
unity,  its  strength  is  0*435;  its 
extensibility,  0*9  ;  and  its  stiffhess, 
0*49. 

Brick.  Spécifie  gravity,  1*841; 
weight  of  a  cubic  foot,  115 tbs.; 
absorbs  -^  of  its  weight  of  watér  ; 
cohesive  force  of  a  square  inch, 
275  tbs.  (Tredgold)  ;  is  crushed  by 
a  force  of  562  tbs.  on  a  square  inch 
(Rennie.) 

Brick-work.  Weight  of  a  cubic 
foot  of  newlybuilt,  117  tbs.;  weight 
of  a  rod  of  new  brick-work,  16 
tons. 

Bridges.  When  a  bridge  is 
covered  with  people,  it  is  about 
équivalent  to  a  load  of  120  tbs.  on 
a  superficial  foot  ;  and  this  may  be 
esteemed  the  greatest  possible  ex- 
traneous  load  that  can  be  coUected 
on  a  bridge  ;  while  one  incapable 
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of  supporting  this  load  cannot  be 
deemed  safe. 

Bronzb.     See  Gun-metaL 

Cast  Iron.  Spécifie  gravity, 
7*207;  weight  of  a  cubic  foot, 
450  tbs.  ;  a  bar  1  foot  long  and  1 
inch  square  weighs  3*2  tbs.  nearly  ; 
it  expands  ^g^oo  of  its  length  by 
one  degree  of  neat  (Roy)  ;  greatest 
change  of  length  in  the  shade  in 
this  climate,  ttVs'*  greatest  change 
of  length  when  exposedtosun'srays, 
j^jj^;  melts  at  3479**  (Daniell), 
and  shrinks  in  cooling  from  -^  to 
■^  of  its  length  (Muschet);  is 
crushed  by  a  force  of  93,000  tbs. 
upon  a  square  inch  (Rennie)  ;  will 
bear  without  permanent  altération, 
15,300  tbs.  upon  a  square  inch,  and 
an  extension  of  Yêtsr  ^^  ^^^  length  ; 
weight  of  modulus  of  elasticity  for 
abase  linch  square,  18,400,000  tbs.; 
height  of  modulus  of  elasticity, 
5,750,000  feet;  modulus  of  resi- 
lience, 12*7  ;  spécifie  resilience, 
1*76  (Tredgold). 

Ch ALK.  Spécifie  gravity,  2*3 1 5  ; 
weight  of  a  cubic  foot,  144*7  tbs.  ; 
is  crushed  by  a  force  of  500  tbs.  on 
a  square  inch.   (Rennie.) 

Clay.  Spécifie  gravity,  2*0  ; 
weight  of  a  cubic  foot,  125  tbs. 

CoAL,  Newcastle.  Spécifie  gra- 
vity, 1*269  ;  weight  of  a  cubic  foot, 
79*31  Ibs.  A  London  chaldron  of 
36  bushels  weighs  about  28  cwt., 
whence  a  bushel  is  87  tbs.  (but  is 
usually  rated  at  84  tbs.)  A  New- 
castle chaldron,  53  cwt.  (Smea- 
ton.) 

CoppER.  Spécifie  gravity,  8*75 
(Hatchett)  ;  weight  of  a  cubic  foot, 
549  tbs.;  weight  of  a  bar  1  foot  long 
and  1  inch  square,  3*81  tbs.;  ex- 
pands in  length  by  one  degree  of 
^^^^i  165*600  (Smeaton)  ;  melts  at 
2548°  (Daniell)  ;  cohesive  force  of 
a  square  inch,  when  hammered, , 
33,000  tbs.    (Rennie). 

Earth,  commun.  Spécifie  gra- 
vity, 1*52  to  2*00  ;  weight  of  a 
cubic  foot,  from  95  to  125  tbs. 

Elm.  Spécifie  gravity,  0*544; 
weight  of  a  cvxbk  iwst,  ^^l^^^s^-n 
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weight  of  a  bar  1  foot  long  and  1 
inch  square,  0*236  tb.;  will  bear 
on  a  square  inch  without  perma- 
nent altération,  3240  ibs.,  and  an 
extension  in  length  oi-^\^;  weight 
of  modulus  of  elastidty  for  a  base 
of  an  inch  square,  1,340,000  tbs.; 
height  of  modulus  of  elasticity, 
5,680,000  feet;  modulus  of  resi- 
lience,  7*87;  spécifie  resilience, 
14*4.  (Calculated  from  Barlow's 
Experiments.) 

Compared  with  cast  iron  as  unity, 
its  strength  is  0*21  ;  its  extensi- 
bility,  2*9  ;  and  its  stiffhess,  0*073. 

FiR,  red  or  yeUow.  Spécifie  gra- 
vity,  0*557;  weight  of  a  cubic  foot, 
34*8  tbs.  ;  weight  of  a  bar  1  foot 
long  and  1  inch  square,  0*242  tb.  ; 
will  bear  on  a  square  inch  without 
permanent  altération,  4290  tbs.  = 
2  tons  nearly,  and  an  extension  in 
length  of  -^  ;  weight  of  modulus 
of  elasticity  for  a  base  of  an  inch 
square,  2,016,000  tbs.  ;  height  of 
modulus  of  elasticity,  8,330,000 
feet;  modulus  of  resilience,  9*13; 
spécifie  resilience,  16*4.  (Tred- 
gold.) 

Compared  with  cast  iron  as  unity, 
its  strength  is  0*3  ;  its  extensibi- 
lity,  2*6,  and  its  stiflfness,  0*1154, 

FiR,  white.  Spécifie  gravity,  0*4  7  ; 
weight  of  a  cubic  foot,  29*3  tbs.  ; 
weight  of  a  bar  1  foot  long  and 
1  inch  square,  0*204  tb.;  will  bear 
on  a  square  inch  without  perma- 
nent altération,  3630  tbs.,  and  an 
extension  in  length  of  -y^  ;  weight 
of  modulus  of  elasticity  for  a  base 
of  an  inch  square,  1,830,000  tbs.  ; 
height  of  modulus  of  elasticity, 
8,970,000  feet;  modulus  of  resi- 
lience, 7*2  ;  spécifie  resilience,  15*3. 
(Tredgold.) 

Compared  with  cast  iron  as  unity, 
its  strength  is  0*23  ;  its  extensibi- 
lity,  2*4  ;  and  its  stiffhess,  0*1. 

Floors.  The  weight  of  a  super- 

ficial  foot  of  a  floor  is  about  40  tbs. 

when  there  is  a  ceiling,  counter- 

ûooT,  and  iron  girders.    When  a 

Soor  18  covered  with  people,  the 


load  upon  a  superficial  foot  may  be 
calculated  at  120 tbs.:  therefore, 
120  +  40=r  160  Ibs.  on  a  superficial 
foot  is  the  least  stress  that  ought 
to  be  taken  in  estimating  the 
strength  for  the  parts  of  a  floor  of 
a  room. 

Force.  See  Gravity^  Horse,  &c. 

Granité,  Aberdeen,  Spécifie 
gravity,  2*625  ;  weight  of  a  cubic 
foot,  164  tbs.;  is  crushed  by  a  force 
of  10*910  tbs.  upon  a  square  inch. 
(Rennie.) 

Gravbl.  Weight  of  a  cubic 
foot,  about  120  tbs. 

Gravity  générâtes  a  velocity 
of  32^  feet  in  a  second  in  a  body 
falling  from  rest  ;  space  described 
in  the  first  second,  16-;^  feet. 

GuN-METAL,  cast  (coppcr  8 
parts,  tin  1).  Spécifie  gravity, 
8*153;  weight  of  a  cubic  foot, 
509^  tbs.  ;  weight  of  a  bar  1  foot 
long  and  1  inch  square,  3*54  tbs. 
(Tredgold)  ;  expands  in  length  by 
1°  of  heat,  flo^gQ  (Smeaton)  ;  wiU 
bear  on  a  square  inch  without  per- 
manent altération,  10,000  tbs.,  and 
an  extension  in  length  of  7^; 
weight  of  modulus  of  elasticity  for 
a  base  1  inch  square,  9,873,000 tbs.; 
height  of  modulus  of  elasticity, 
2,790,000  feet;  modulus  of  resi- 
lience, and  spécifie  resilience,  not 
determined  (Tredgold). 

Compared  with  cast  iron  as  unity, 
its  strength  is  0*65  ;  its  extensibi- 
lity,  1*25;  and  its  stiffness,  0*535. 

HoRSE,  of  average  power,  pro- 
duces the  greatest  effect  in  draw- 
ing  a  load  when  exerting  a  force 
of  187itbs.  with  a  velocity  of  2\ 
feet  per  second,  working  8  hours 
in  a  day.  (Tredgold.)  A  good 
horse  can  exert  a  force  of  480  tbs. 
for  a  short  time.  (Desaguliers.) 
In  calculating  the  strength  for 
horse  machinery,  the  horse's  power 
should  be  considered  400  tbs. 

Iron,  cast.    See  Cast  Iron, 

Iron,  malléable.  Spécifie  gravity, 
7*6  (Muschenbroëk)  ;  weight  of  a 
cubic  foot,  475  tbs.  ;  weight  of  a 
bar  1  foot  long  and  1  inch  square, 
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3*3  frs.;    ditto,  when  hammered, 

1    3-4  Ibs.;  ezpandiinlengthby  l°of 

1    1m«*»  TT^m  (Sme«ton)î    good 

I    Eni^Uh  iron  wilV  bear  on  a  tqaare 

i    inch  ¥rithont  permanent  altération, 

17,800  ibs.  «  8  tons  nearly,  and  an 

!    extension  in  lengtb  of  y^sv  •  oohe- 

!    sÎTe  force  diminished  ^rAnr  ^7  "-^ 

,    élévation  1^  of  température  ;  weigbt 

,    of  modulas  of  elasticity  for  a  base 

I    of  an  inch  square,  24,920,000  fbs.  ; 

bdght   of  modulas  o£  elasticity, 

!     7,550,000  feet;  modolus  of  resi- 

lience,  and  spécifie  resilience,  not 

'     determined  (Tredgold). 

Comparedwitb  cast  iron  as  unity, 
its  strength  is  1*12;  its  extensibi- 
lity,  0*66;  and  its  stiffhess,  1*3. 

La&ch.  Spécifie  gravity,  *560  ; 
weigbt  of  a  cubic  foot,  35tb8.  ; 
weight  of  a  bar  1  foot  long  and 
1  inch  square,  0*243  tb.  ;  will  bear 
on  a  square  incb  without  perma- 
nent altération,  2065  tbs.,  and  an 
extension  in  lengtb  of  7^;  weight 
of  modulas  of  elasticity  for  a  base 
of  an  inch  square,  10,074,000  tbs.  ; 
height  of  modulus  of  elasticity, 
4,415,000  feet;  modulus  of  resi- 
lience, 4  ;  spécifie  resilience,  7*1. 
(Calculated  from  Barlow's  Experi- 
ments.) 

Compared  with  cast  iron  as  unity, 
its  strength  is  0*136;  its  extensi- 
bility,  2*3  ;  and  its  stiffness,  0*058. 
Lead,  cast.     Spécifie  gravity, 
11*353  (Brisson)  ;    weight    of   a 
cubic  foot,  709*5  tbs.;  weigbt  of  a 
bar  1  foot  long  and  1  inch  square, 
4*94  Ibs.  ;  expands  in  lengtb  by  1° 
degree  of  beat,  galoa  (Smeaton)  ; 
I     melts  at   612°    (Crichton);    will 
I     bear  on  a  square  incb  without  per- 
manent altération,  1500  tbs.,  and 
I     an  extension  in  lengtb  of  7^; 
weight  of  modulus  of  elasticity  for 
a  base  1  inch  square,  720,000  ibs.  ; 
!     height  of  modulus  of  elasticity, 
146,000  feet;    modulus    of   resi- 
I     lience,  3*12;    spécifie   resilience, 
0*27  (Tredgold). 

Comparedwitb  cast  iron  as  unity, 
its  strength  is  0*096  ;  its  extensi- 
bility,  2*5  ;  and  its  stiffness,  0*0385. 
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MAHOOANY,//o»u/i(ra«.  Spécifie 
gravity,  0*56;  weigbt  of  a  cubic 
foot,  35  tbs.;  weigbt  of  a  bar  1  foot 
long  and  1  inch  square,  0*243  tb.  ; 
will  bear  on  a  square  incb  without 
permanent  altération,  3H00  tbs., 
and  an  extension  in  Icngtli  of  -^  ; 
weigbt  of  modulus  of  elasticity  for 
a  ba«e  1  inch  square,  1,596,000  tbs.; 
height  of  modulus  of  elasticity, 
6,570,000  feet;  modulus  of  resi- 
lience, 9*047  ;  spécifie  resilience, 
16*1.  (Tredgold.) 

Comparedwitb  cast  iron  as  unity, 
its  strength  is  0*24  ;  its  extensibi- 
lity,  2*9  ;  and  its  stiffness,  0*487. 

M  AN.  A  man  of  average  power 
produces  the  greatest  pffect  when 
exerting  a  force  of  31}  l^s.  with  a 
velocity  of  2  feet  pcr  second,  for 
10  hours  in  a  day.  ^Tredgold.)  A 
strong  man  will  ndse  and  carry 
firom  250  to  300  tbs.  (Desaguliers.) 

Marolb,  white.  Spécifie  gra- 
vity, 2*706;  weight  of  a  cubic  foot, 
169  tbs.  ;  weight  of  a  bar  1  foot 
long  and  1  inch  square,  1*17  tb.  ; 
cohcsive  force  of  a  square  inch, 
1811  tbs.;  extensibihty,  -^j^  of  its 
lengtb  ;  weight  of  modulus  of  elas- 
ticity for  a  base  of  an  inch  square, 
2,520,000 tbs.;  height  of  modulus 
of  elasticity,  2,150,000  feet;  mo- 
dulus of  resilience  at  the  point  of 
fracture,  1*3;  spécifie  resilience  at 
the  point  of  fracture,  0*48  (Tred- 
gold); is  crushed  by  a  force  of 
6060  tbs.  upon  a  square  inch 
(Rennie). 

Mercury.  Spécifie  gravity, 
13*568  (Brisson)  ;  weigbt  of  a 
cubic  inch,  0*4948  tb.;  expands  in 
bulk  by  1°  of  beat,  -^^^  (Dulong 
and  Petit)  ;  weight  of  modulus  of 
elasticity  for  a  base  of  an  inch 
square,  4,417,000 tbs.;  height  of 
modulus  of  elasticity,  750,000  feet 
(Dr.  Young,  from  Canton's  Experi- 
ments). 

Oak,  good  English,  Spécifie 
gravity,  0*83;  weight  of  a  cubic 
foot,  52  tbs.;  weigbt  of  a  bar  1  foot 
long  and  1  inch  square,  0*36  tb.  ; 
will  bear  upon  a  square  inch  with- 
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out  permanent  altération,  3960  ibs., 
and  an  extension  in  length  of  -^  ; 
weight  of  modulus  of  elasticity  for 
a  base  1  inch  square,  1,700,000  }bs.; 
height  of  modulus  of  elasticity, 
4,730,000  feet;  modulus  of  resi- 
lience,  9*2;  spécifie  resiliencei  11. 
(Tredgold.) 

Compared  with  cast  iron  as 
unity,  its  strength  is  0*25;  its  ex- 
tensibility,  2'8;  and  its  stiffhess, 
0-093. 

Pendulum.  Length  of  pendu- 
lum  to  yibrate  seconds  in  the  lati- 
tude of  London,  39*1372  inches 
(Kater);  ditto  to  vibrate  half- 
seconds,  9*7843  inches. 

PiNE,  American  yeUow.  Spécifie 
gravity,  0*46;  weight  of  a  cubic 
foot,  26|  fts.  ;  weight  of  a  bar 
1  foot  long  and  1  inch  square, 
0*186  ib.;  wiU  bear  on  a  square 
inch  without  permanent  altération, 
3900  tbs.,and  an  extension  in  length 
of  7^  ;  weight  of  modulus  of  elas- 
ticity for  a  base  of  an  inch  square, 
1,600,000  ibs.;  height  of  modulus 
of  elasticity,  8,700,000  feet;  mo- 
dulus of  resilience,  9*4;  spécifie 
resihence,  20.  (Tredgold.) 

Compared  with  cast  iron  as 
unity,  its  strength  is  0*25  ;  its  ex- 
tensibility,  2*9;  and  its  stiffhess, 
0*087. 

PoRPHYRY,  red.  Spécifie  «gra- 
vity,  2*871  ;  weight  of  a  cubic  foot, 
179 ibs.;  is  crushed  by  a  force  of 
35,568  ibs.  upon  a  square  inch. 
(Gauthey.) 

RoPE,  hempen,  Weight  of  a 
common  rope  1  foot  long  and  1 
inch  in  circumference,  from  0*04 
to  0*46  tb.  ;  and  a  rope  of  this  size 
should  not  be  exposed  to  a  strain 
greater  than  200  tbs.  ;  but  in  com- 
pounded  ropes,  such  as  cables,  the 
greatest  strain  should  not  exceed 
120  ibs.;  and  the  weight  of  a  cable 
1  foot  in  length  and  1  mch  in 
circumference  does  not  exceed 
0*027  Ib.  The  square  of  the  chr- 
cumference  in  inches  multipUed  by 
200  wiJJ  give  the  number  of  pounds 
a  rope  may  be  loaded  with  ;  and 
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multiply  by  120  instead  of  200  for 
cables.  Common  ropes  wiU  bear  a 
greater  load  with  safety  after  they 
hâve  been  som&4ime  in  use,  in  con- 
séquence of  the  tension  of  the  fibres 
becoming  equalized  by  repeated 
stretchings  and  partial  untwisting. 
It  bas  been  imagined  that  the  im- 
proved  strength  was  gained  by 
their  being  laid  up  in  store  ;  but  îf 
they  can  there  be  preserved  firom 
détérioration,  it  is  as  much  as  can 
be  expected. 

Roofs.  Weight  of  a  square  foot  of 
Welsh  rag  slating,  11^  Ibs.;  weight  of 
a  square  foot  of  plain  tiling,  16^  ibs.  ; 
greatest  force  of  the  wind  upon  a 
superficial  foot  of  roofing  may  be 
estimated  at  40  tbs. 

Slate,  Welsh,  Spécifie  gravity, 
2*752  (Kirwan)  ;  weight  of  a  cubic 
foot,  172  tbs.  ;  weight  of  a  bar  1  foot 
long  and  1  inch  square,  1*19  tb.  ; 
cohesive  force  of  a  square  inch, 
1 1,500  ibs.  ;  extension  before  frac- 
ture, YFHTi  weight  of  modulus  of 
elasticityfor  abase  of  an  inch  square, 
15,800,000  tbs.;  height  of  modulus 
of  elasticity,  13,240,000  feet;  mo- 
dulus of  resilience,  8*4  ;  spécifie  re- 
siUence,  2  (Tredgold). 

Slate,  Westmoreland.  Cohe- 
sive force  of  a  square  inch,  78  70  tbs.  ; 
extension  in  length  before  fracture, 
ifl^4j  ;  weight  of  modulus  of  elas- 
ticity for  a  base  of  an  inch  square, 
12,900,000  ibs.  (Tredgold). 

Slate,  Scotch,  Cohesive  force 
of  a  square  inch,  9600.  tbs.  ;  exten- 
sion in  length  before  fracture,  yi^'^ 
weight  of  modulus  of  elasticity  for  a 
base  1  inch  square,  15,790,000  ibs. 
(Tredgold). 

Steam.  Spécifie  gravity  at  212° 
is  to  that  of  air  at  the  mean  tem- 
pérature as  0*472  is  to  1  (Thomson)  ; 
weight  of  a  cubic  foot,  249  grains  ; 
modulus  of  elasticity  for  a  base  of 
an  inch  square,  14f  tbs.  ;  when  not 
in  contact  with  water,  expands  ^^ 
of  itsbulkby  l°of  heat(Gay-Lussac). 
.  Steel.  Spécifie  gravity,  7*84; 
weight  of  a  cubic  foot,  490  tbs.  ;  a 
bar  l  foot  long  and  1  inch  square 
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wdgfas  3*4  Ibs.;  it  expands  in  length 

by  V  of  beat,  isi^ôn  (^7)'f  ^^' 
pered  steel  wiU  bear  without  per- 
manent altération,  45,000  ibs.  ;  co- 
heâve  force  of  a  square  inch, 
130,000  fts.  (Rennie)  ;  cohesive 
force  diminisheid  37^  by  elevating 
liie  température  1°;  modulus  of 
dasticity  for  a  base  of  an  incb 
square,  29,000,000  ibs.  ;  height  of 
modulus  of  elasticity,  8,530,000  feet 
(Dr.  Young). 

r  Stone,  PortUmd,  Spécifie  gra- 
▼ity,  2*113  ;  weight  of  a  cubic  foot, 
132  {bs.  ;  weight  of  a  prism  1  incb 
aquare  and  1  foot  long,  0*92  Ib.; 
absorbs  1^  of  its  weight  of  water 
(R.  Tredgold);  is  crusbed  by  a 
force  of  3729  tbs.  upon  a  square 
incb  (Rennie)  ;  cohesive  force  of  a 
square  incb,  857  ibs.  ;  extends  be- 
iote  fracture  77V7  ^^  ^^^  length  ; 
modulus  of  elasticity  for  a  base  of 
anincb  square,  1,533,000  tbs.;  height 
of  modulus  of  elasticity,  1,672,000 
feet  ;  modulus  of  resiUence  at  the 
point  of  fracture,  0*5  ;  spécifie  re- 
silience  at  the  point  of  fracture, 
0*23  (Tredgold). 

Stone,  Bath,  Spécifie  gravity, 
1*975;  weight  of  a  cubic  foot, 
123*4  ibs.;  absorbs  -^  of  its  weight 
of  water  (R.  Tredgold)  ;  cohesive 
force  of  a  square  inch,  478  ibs. 
(Tredgold). 

Stone,  Craigleith,  Spécifie  grav- 
ity, 2*362  ;  weight  of  a  cubic  foot, 
147*6  tbs.;  absorbs  ^  of  its  weight 
of  water;  cohesive  force  of  a  square 
inch,  7 72 tbs.  (Tredgold);  is  cnished 
by  a  force  of  5490 ibs.  upon  a  square 
inch  (Rennie). 

Stone,  Dundee.  Spécifie  grav- 
ity, 2*621  ;  weight  of  a  cubic  foot, 
163*8  ibs.  ;  absorbs  yfj-  part  of  its 
weight  of  water  ;  cohesive  force  of 
a  square  inch,  2661  tbs.  (Tredgold); 
is  crusbed  by  a  force  of  6630  ibs. 
upon  a  square  inch  (Rennie). 

Ston  b- WORK.  Weight  of  a  cubic 
foot  of  rubble-work,  about  140  tbs.; 
of  bewn  stone,  160  ibs. 

Tin,  cast.  Spécifie  gravity,  7*291 
(Brisson)  ;  weight  of  a  cubic  foot, 
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455*7  ibs.  ;  weight  of  a  bar  1  foot 
long  and  1  inch  square,  3*165  ibs.  ; 
expands  in  length  by  V  of  beat, 
rjrkjv  (Smeaton);  melts  at  442° 
(Crichton);  will  bear  upon  a  square 
inch  without  permanent  altération, 
2880  tbs.,  and  an  extension  in 
length  of  17^;  modulus  of  elas- 
ticity for  a  base  of  an  inch  square, 
4,608,000  ;  height  of  modulus  of 
eksticity,  1,453,000  feet  ;  modulus 
of  resilience,  1*8  ;  spécifie  resiUence, 
0*247  (Tredgold). 

Compared  with  cast  iron  as  unity, 
its  strength  is  0*182  ;  its  extensibi- 
lity,  0*75  ;  and  its  stifilness,  0*25. 

Water,  river.  Spécifie  gravity, 
1*000;  weight  of  a  cubic  foot, 
62*5  ibs.  ;  weight  of  a  cubic  inch, 
252*525  grains  ;  weight  of  a  prism 
]  foot  long  and  1  inch  square, 
0*434  ib.  ;  weight  of  an  aie  gallon 
of  water,  10*2  tbs.;  expands  in  bulk 
by  1°  of  beat,  gg^gg  (Dalton)  ;  ex- 
pands, in  freezing,  -^  of  its  bulk 
(Williams);  andthe expandingforce 
offreezing  water  is  about  35,000ibs. 
upon  a  square  inch,  according  to 
Muschenbroëk's  valuation;  modu- 
lus of  elasticity  for  a  base  of  an 
inch  square,  326,000  ibs.  ;  height  of 
modulus  of  elasticity,  750,000  feet, 
or  22,1 00  atmosphères  of  30  inches 
of  mercury  (Dr.  Young,  from  Can- 
ton's  Experiments). 

Water  bas  a  state  of  maximum 
density  at  or  near  40°,  which  is 
considered  an  exception  to  the 
gênerai  law  of  expansion  by  beat  : 
it  is  extremely  improbable  thatthere 
is  any  thing  more  than  an  apparent 
exception,  most  likely  arising  from 
water  at  lowtemperatures  absorbing 
a  considérable  quantity  of  air,  which 
bas  the  effect  of  expanding  it,  and 
consequently  of  causing  the  appa- 
rent anomaly. 

Water,  sea.  Spécifie  gravity, 
1*0271;  weight  of  a  cubic  foot, 
64*2  ibs. 

Water  is  828  times  the  density 
of  air  of  the  température  60°,  and 
barometer  30. 
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1*3  ;  weight  of  a  cubic  foot,  81tbs.; 
will  bear  a  strain  of  5600  tbs.  upon 
a  sqaare  inch  without  permanent 
altération,  and  an  extension  in 
length  of  Yhft  inodulus  of  elas- 
tidty  for  a  base  of  an  inch  square, 
820,000  ibs.;  height  of  modulus  of 
elasticity,  1)458,000  feet  ;  modulus 
of  resilience,  38*3  ;  spécifie  resili- 
ence,  29.   (Tredgold.) 

WiND.  Greatest  observed  ve- 
lodty,  159  feetper  second  (Rochon); 
force  of  wind  with  that  velocity, 
about  57f  tbs.  on  a  square  foot. 

ZivCf  cast,  Specificgravity,  7*028 
(Watson)  ;  weight  of  a  cubic  foot, 
439^  ibs.  ;  weight  of  a  bar  1  inch 
square  and  1  foot  long,  3*05  ibs.  ; 
expands  in  length  by  V  of  beat, 
Bihôb  (Smeaton);  melts  at  648° 
(Daniell);  will  bear  on  a  square 
inch  without  permanent  altération, 
5700  ibs.  ~  0*365  cast  iron,  and  an 
extension  in  length  of  i^^i^  =  ^that 
of  cast  iron  (Tredgold)  ;  modulus 
of  elasticity  for  a  base  of  an  inch 
square,  13,680,000  tbs.  ;  height  of 
modulus  of  elasticity,  4,480,000 
feet  ;  modulus  of  resilience,  2*4  ; 
spécifie  resilience,  0*34  (Tredgold). 
Compared  with  cast  iron  as  unity, 
its  strength  is  0*365  ;  its  extensibi- 
Uty,  0*5;  and  its  stiffhess,  0*76 

Datûf  a  term  for  such  facts,  things, 
or  quantities  as  are  given  or  known, 
in  order  thereby  to  find  other  things 
that  are  unknown 

Davitf  in  navigation,  a  short  boom 
fitted  in  the  fore  channel,  to  hoist 
the  flukes  of  the  anchor  to  the 
bow,  which  is  called  '  fishing  the 
anchor' 

Day  or  Bapf  in  architecture,  one  of 
the  lights  or  compartments  between 
mullion  and  mullion,  in  the  great 
Windows  of  the  pointed  style 

Dai/8f  in  early  domestic  architecture, 
the  bay  or  lights  of  a  window;  the 
spaces  between  the  mullions 

Dead  colouring  is  the  first  layer  of 

colours,  consisting  usually  of  some 

shade  of  grey.     Its  design  is  to 

receive  and  préserve  the  finishing 

colours  ;  and  ii  is  called  dead  be- 


cause  it  is  not  seen  when 
is  completed 

Dead  doora,  in  ship  building 
the  outside  of  the  quarte 
doors,  in  case  the  quarte 
should  be  carried  away 

Detid  eyesy  fixed  in  the  chani 
three  holes  to  receive  th€ 
of  the  shrouds 

Deadjlatt  the  name  of  a  midsl 

Detid  lights,  in  navigation, 
shutters  ifor  the  cabin  i 
which  are  fastened  on  v 
sea  runs  high 

Decid  reckoninç,  the  estimatii 
seamen  make  of  the  ship 
by  keeping  an  account  of 
by  the  log,  by  the  course 
and  by  rectifying  the  who 
lowance  for  drift,  leeway, 

Dead  ahorey  a  pièce  of  timbe 
up  in  brick-work,  to  supp 
perincumbent  mass  until  t 
work  which  is  to  carry  it  t 
become  hard 

Dead  water,  the  eddy  wate 
diately  at  the  stern  of  a  si 
under  way 

Dead  wood,  pièces  of  timb 
on  the  keel  to  seat  the  1 
bers  on  afore  and  abaft  tl 
and  continued  as  high  as  th 
down  of  the  floors 

Deqfening  sound  boarding,  the 
used  to  prevent  the  passage 
through  wooden  partitions 

Deam,  a  door-post,  or  thres 
conceal,  or  shut  up 

Deambulatoryy  an  ambulator^ 
ter  for  exercise  ;  also  the 
a  church,  or  the  portico< 
the  body  of  a  church 

Débâcle,  a  great  aqueous  tt 
breaking  up  and  transpor 
sive  rocks  and  gravel  by 
mous  rush  of  water 

Débris,  fragments  of  rocks, 
gravel,  sand,  trunks  of  ti 
detached  from  the   sumi 
sides  of  mountains  by  the 
the  éléments 

Décade,  the  sum  of  ten 

Decagon,  in  geometry,  a  pla 
oi  tew  %\des 
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Jhemhj/me,  the  Ten  Commandments 
dèlifered  to  the  Itnelites  from 
If  oont  Sinai,  in  which  the  moral 
Ibw  it  Bummarily  comprehended. 
Ite  JewB  call  theie  precepts  *  The 
Ten  Wordi.'*  In  the  bmlding  of 
new  choTches,  and  in  the  restora- 
tion  of  those  of  olden  times,  a  pro- 
per  and  effectiTe  style  of  painting 
aad  emhellishing  the  words  of  the 
ten  commandments  in  face  of  the 
•Itar  has  been  introduced. 

2^fe«iiteiffn,  an  ecclesiastical  prison 

Deemttjfle,  in  architecture  :  a  temple 
it  êtàd  to  be  decastyle  when  its  por- 
tieo  contains  ten  columns  in  a  Une 

DeemMtykt  a  portico  consisting  of  ten 
eotamna  in  front 

Deeen^^edOf  a  ten-foot  rod  employed 
liy  architects  and  snrveyors  for 
taking  measurements 

DêeemremiSf  a  vessel  ^th  ten  banks 
of  cars  on  a  side 

Deebmai,  the  tenth  part 

Deekf  the  floor  of  a  ship 

Décoration,  the  combination  of  oma- 
mental  objects  which  are  employed 
in  great  yaiiety,  principally  for  the 
interior  and  exterior  of  ail  kinds 
of  édifices,  and  for  purposes  of  art 
generally.  Décoration,  when  judi- 
eiously  introduced,  becomes  in 
many  instances  a  language,  intel- 
ligible only,  however,  when  the 
artist  is  capable  of  speaking  it 
correctly  and  the  spectator  of 
comprehending  it  It  is  then  a 
System  of  hieroglyphic  writing, 
and  the  building  to  which  it  is  ap- 
plied  becomes  historical,  and  teUs 
its  taie  more  nobly  and  appro- 
priately  than  it  can  ever  do  through 
the  undigniiied  médium  of  mural 
inscriptions.  Nothing  can  be  more 
judicious  or  appropriate  than  the 
sculpture  in  the  métopes  and  pedi- 
ment  of  the  Parthenon.  Ornament 
hère  not  only  créâtes  a  variety  on 
the  surface  of  the  work,  but  re- 
lates, by  the  aid  of  the  sculpter,  a 
history  intimately  connected  with 


the  religions  and  moral  destination 
of  the  édifice  to  which  it  is  appfied. 

Decoratiœ  ttyle  qf  OotMe  ArchUee- 
iurê  :  first  introduced  in  the  reign 
of  Edward  I.,  it  was  matured  in 
England,  and  prerailed  during  the 
greater  part  c^  the  I4th  century. 
Its  distinguishing  features,  says  Dr. 
Whewell,  are  characterized  by  its 
window-tracery,  geometrical  in  the 
early  instances,  flowing  in  the 
later;  but  also,  and  perhaps  bet- 
ter,  by  its  triangular  canopies, 
crocketed  and  fini^ed  ;  its  niched 
buttresses,  with  triangular  heads  ; 
its  peculiar  monldings,  no  longer  a 
collection  of  equal  rounds,  with 
hoUows  like  the  early  EngUsh,  but 
an  assemblage  of  various  members, 
some  broad,  some  narrow,  beauti- 
fuUy  grouped  and  proportioned.  A 
capital  with  crumpled  leaves,  a 
peculiar  base  and  pedestal,  also 
belong  to  this  style. 

Définition»  in  geometry  : 

1.  A  point  is  that  which  hath 
no  parts,  or  which  hath  no  magni- 
tude. 

2.  A  line  is  length  without 
breadth. 

3.  A  superficies  has  length  and 
breadth. 

4.  A  solid  is  a  figure  of  three  di- 
mensions, having  length,  breadth, 
and'  thickness.  Hence  surfaces 
are  extremities  of  solids,  and  Unes 
the  extremities  of  surfaces,  and 
points  the  extremities  of  Unes. 

If  two  Unes  wiU  always  coïncide, 
however  appUed,  when  any  two 
points  in  the  one  coïncide  with 
the  two  points  in  the  other,  the 
two  Unes  are  caUed  straight  Unes, 
or  otherwise  right  Unes. 

A  curve  continuaUy  changes  its 
direction  between  its  extrême 
points,  or  has  no  part  straight. 

Parallel  Unes  are  always  at  the 
same  distance,  and  wiU  never  meet, 
though  erer  so  far  produced.  Ob- 
Uque  right  Unes  change  their  dis- 


*  To  tbese  the  Savionr  added  another  :    "  A  new  commandment  I  give  unto  ]fOu>  That,  l 
je  love  one  another  ;  ai  I  hâve  loved  jou,  that  ye  also  love  one  anoûiet,    ^JoKa  ixà.  ^^.'^      \ 
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tance,  and  would  meet,  if  pro- 
duced. 

One  Une  is  perpendicular  to  an- 
other  when  it  inclines  no  more  to 
one  side  than  another. 

A  straight  Une  is  a  tangent  to  a 
circle  when  it  touches  the  circle 
without  cutting,  when  hoth  are 
produced. 

An  angle  is  the  inclination  of 
two  Unes  towards  one  another  in 
the  same  plane»  meeting  in  a  point. 

Angles  are  either  right,  acute, 
or  oblique. 

A  right  angle  is  that  which  is 
made  by  one  Une  perpendicular  to 
another,  or  when  the  angles  on 
each  side  are  equal. 

An  acute  angle  is  less  than  a 
right  angle. 

An  obtuse  angle  is  greater  than 
a  right  angle. 

A  plane  is  a  surface  with  which 
a  straight  Une  wiU  every  where 
coincide;  and  is  otherwise  called 
a  straight  surface. 

Plane  figures,  bounded  by  right 
Unes,  hâve  names  according  to  the 
number  of  their  sides,  or  of  their 
angles,  for  they  hâve  as  many  sides 
as  angles:  the  least  number  is 
three. 

An  equilateral  triangle  is  that 
whose  three  sides  are  equal. 

An  isosceles  triangle  has  only 
two  sides  equal. 

A  scalene  triangle  has  aU  sides 
unequal. 

A  right-angled  triangle  has  only 
one  right  angle. 

Other  triangles  are  obUque- 
angled,  and  are  either  obtuse  or 
acute. 

An  acute-angled  triangle  has  aU 
its  angles  acute. 

An  obtuse-angled  triangle  has 
one  obtuse  angle. 

A  figure  of  four  sides,  or  angles, 
is  caUed  a  quadrilatéral,  or  quad- 
rangle. 

A  paraUelogram  is  a  quadrilate 
rai,  which  has  both  pairs  of  its 
opposite  sJdes  parallel,  and  takes 
*'be  foUowing  particular  names  : 
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A  rectangle  is  a  paraUelogram, 
having  aU  its  angles  right  ones. 

A  square  is  an  equilateral  rect- 
angle, having  aU  its  sides  equal, 
and  ail  its  angles  right  angles. 

A  rhombus  is  an  equilateral 
paraUelogram  whose  angles  are 
obUque 

A  rhomboid  is  an  obUque-angled 
paraUelogram,  and  its  opposite  sides 
only  are  equal. 

A  trapezium  is  a  quadrilatéral, 
which  has  neither  pair  of  its  sides 
paraUeL 

A  trapezoid  hath  only  one  of  its 
sides  parallel. 

Plane  figures,  having  more  than 
four  sides,  are  in  gênerai  caUed 
polygons,  and  receive  other  parti- 
cular names  according  to  the  num- 
ber of  their  sides  or  angles. 

A  pentagon  is  a  polygon  of  five 
sides,  a  hexagon  of  six  sides,  a  hep- 
tagon  seven,  an  octagon  eight,  an 
enneagon  nine,  a  decagon  ten,  an 
undecagon  eleven,  and  a  dodecagon 
twelve  sides. 

A  regular  polygon  has  aU  its 
sides  and  its  angles  equal  ;  and  if 
they  are  not  equal,  the  polygon  is 
irregular. 

An  equilateral  triangle  is  also  a 
regular  figure  of  three  sides,  and 
a  square  is  one  of  four  ;  the  former 
being  called  a  trigon,  and  the  latter 
a  tetragon. 

A  circle  is  a  plane  figure, 
bounded  by  a  curve  Une,  called 
the  circumference,  which  is  every 
where  equidistant,  from  a  certain 
point  within,  caUed  its  centre. 

The  radius  of  a  circle  is  a  right 
Une  drawn  from  the  centre  to  the 
circumference. 

A  diameter  of  a  circle  is  a  right 
Une  drawn  through  the  centre, 
terminating  on  both  sides  of  the 
circumference. 

An  arc  of  a  circle  is  any  part  of 
the  circumference. 

A  chord  is  a  right  Une  joining 
the  extremities  of  an  arc. 

A  segment  is  any  part  of  a  circle 
bounded  by  an  arc  and  its  chord. 
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A  semicircle  is  half  a  circle,  or 
a  segment  eut  off  by  the  diameter. 

A  sector  is  any  part  of  a  circle 
bounded  by  an  arc,  and  two  radii 
drawn  to  its  extremities. 

A  quadrant,  or  quarter  of  a  cir- 
cle, is  a  sector  haying  a  quarter 
part  of  the  drcumference  for  its  arc, 
and  the  two  radii  perpendicular  to 
each  other. 

The  height  or  altitude  of  any 
figure  is  a  perpendicular  let  faU 
£rom  an  angle  or  its  vertex  to  the 
opposite  side,  called  the  hase. 

The  measure  of  any  right-lined 
angle  is  an  arc  of  any  circle  con- 
tainedbetween  the  two  Unes  which 
form  the  angle,  the  angular  point 
heing  the  centre. 

A  solid  is  said  to  be  eut  by  a 
plane  when  it  is  divided  into  two 
parts,  of  which  the  common  sur- 
foce  of  séparation  is  a  plane,  and 
this  plane  is  called  a  section. 
DefinitUms  ofsolids  : 

A  prism  is  a  solid,  the  ends  of 
which  are  similar  and  equal  paral- 
lel  planes  and  the  sides  paraUelo- 
grams. 

If  the  ends  of  the  prism  are  per- 
pendicular to  the  sides,  the  prism 
ÎB  called  a  right  prism. 

If  the  ends  of  the  prism  are 
oblique  to  the  sides,  the  prism  is 
called  an  oblique  prism. 

If  the  ends  and  sides  are  equal 
squares,  the  prism  is  called  a  cube. 

If  the  base  or  ends  are  paral- 
lelograms,  the  solid  is  called  a 
parallelopiped. 

If  the  bases  and  sides  are  rect- 
angles, the  prism  is  called  a  rect- 
angular  prism. 

If  the  ends  are  circles,  the  prism 
is  called  a  cylinder. 

If  the  ends  or  bases  are  ellipses, 
the  prism  is  called  a  cylindroid. 

A  solid,  standing  upon  any  plane 
figure  for  its  base,  the  sides  of 
which  are  plane  triangles,  meeting 
in  one  point,  is  called  a  pyramid. 

The  solid  is  denominated  from 
its  base,  as  a  triangular  pyramid  is 
one    upon    a   triangular  base,   a 


square  pyramid  one  upon  a  square 
base,  &c. 

If  the  base  is  a  circle  or  an  ellip- 
sis,  then  the  pyramid  is  called  a 
cône. 

If  a  solid  be  terminated  by  two 
dissimilar  parallel  planes  as  ends, 
and  the  remaining  surfaces  joining 
the  ends  be  also  planes,  the  solid 
is  caUed  a  prismoid. 

If  a  part  of  a  pyramid  next  to 
the  vertex  be  eut  off  by  a  plane 
parallel  to  the  base,  the  portion  of 
the  pyramid  contained  between  the 
cutting  plane  and  the  base  is  called 
the  fi*ustrum  of  a  pyramid. 

A  solid,  the  base  of  which  is  a 
rectangle,  the  four  sides  joining  the 
base  plane  surfaces,  and  two  oppo- 
site ones  meeting  in  a  Une  parallel 
to  the  base,  is  caUed  a  cuneus  or 
wedge. 

A  soUd  terminated  by  a  surface 
which  is  every  where  equaUy  dis- 
tant firom  a  certain  point  within 
it  is  caUed  a  sphère  or  globe. 

If  a  sphère  be  eut  by  any  two 
planes,  the  portion  contained  be- 
tween the  planes  is  caUed  a  zone, 
and  each  of  the  parts  contained  by 
a  plane  and  the  curved  surface  is 
called  a  segment. 

If  a  semi-eUipsis,  having  an  axis 
for  its  diameter,  be  revolved  round 
this  axis  until  it  come  to  the  place 
whence  the  motion  began,  the  soUd 
formed  by  the  circumvolution  is 
caUed  a  spheroid. 

If  the  spheroid  be  generated 
round  the  greater  axis,  the  soUd  is 
caUed  a  prolate  spheroid. 

If  the  soUd  be  generated  round 
the  lesser  axis,  the  soUd  is  caUed 
an  oblate  spheroid. 

A  soUd  of  any  of  the   above 
structures,  hoUow  within,  so  as  to 
contain  a  soUd  of  the  same  struc- 
ture, is  caUed  a  hollow  soUd 
Deflagratorf  an  instrument  for  pro- 

ducing  intense  Ught  and  beat 
De/lectiorif  a  tenu  appUed  to  the  dis- 
tance by  which  a  curve  départs 
from  another  curve,    or  from  a 
straighl  \me  \  I 
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DefUctiont  the  déviation  of  a  ship 
from  its  course 

Degreey  the  360th  part  of  the  circum- 
ference  of  a  circle  ;  60  geographical 
miles 

Degree^  consisting  of  three  figures  of 
three  places,  comprehending  units, 
tens,  and  hundreds 

DeUquÙBy  according  to  Vitruvius,  gut- 
ters,  or  drains 

Delwery  valve^  the  upper  valve  in 
the  air-pump,  or  that  through 
which  the  water  is  lifted  into  the 
hot  well  ;  also  used  when  speaking 
of  any  sort  of  pump 

Delphicat  a  table  made  of  marble  or 
bronze,  and  resembling  a  tripod 

Delubrumf  a  font  or  baptismal  basin 

DelubrunUf  in  antiquity,  a  church, 
chapely  temple,  or  consecrated 
place 

Delubrunif  that  part  of  a  Roman 
temple  in  which  the  altar  or  statue 
of  the  deity  was  erected 

Demesnef  lands  belonging  to  the  lord 
of  a  manor,  and  which  are  conti- 
guous  to  the  manor-house 

Demi-relievOi  in  sculpture,  half-raised 
figures  from  the  plane,  as  if  eut  in 
two,  and  only  half  fixed  to  the  plane 

DenU'tint  is  that  shade  seen  when 
the  Sun  shines  on  a  house,  or  any 
other  object,  making  an  angle  of 
nearly  45°  on  the  ground  plane,  or 
when  it  shines  more  on  the  Êront 
than  on  the  end. 

Dendrometert  an  instrument  for  the 
measuring  of  trees 

DenticuluSt  a  member  in  the  lonic 
and  Corinthian  entablatures,  occur- 
ing  between  the  zophorus  and 
corona,  and  properly  speaking,  a 
part  of  the  latter:  so  caUed  be- 
cause  it  represents  denticuli,  or 
small  teeth,  placed  at  equal  inter- 
vais apart 

DentilSy  omaments  resembling  teeth, 
used  in  the  bed-mouldings  of  lonic, 
Corinthian,  and  Composite  comices 

DeparturCy  in  navigation,  is  the  east- 
ing  or  westing  of  a  ship  with  re- 
spect to  the  meridian  from  which 
it  âeparteà  or  sailed;  or  it  is  the 
différence  of  longitude  between  the 
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présent  meridian  and  where  the  last 
reckoning  was  made 

Dépression  of  the  pole^  in  navigation  : 
so  many  degrees  as  you  saul  from 
the  pôle  towards  the  equator,  so 
many  you  are  said  to  depress  the 
pôle,  because  it  becomes  so  much 
lower  in  the  horizon 

Derrickf  a  Comish  word  for  a  miner 

Derrick f  in  navigation,  a  tackle  used 
at  the  outer  quarters  of  the  mizen- 
yard;  it  also  signifies  a  prop  or 
support  to  sheers,  &c. 

Derrick,  Sheers  and  Gyn  hâve  one 
object  in  common, — ^to  find  a  point 
or  fulcrum  in  space  to  which  the 
pulley,  in  the  shape  of  block  and 
tackle,  is  to  be  supplied  ;  and  this 
is  eflfected  by  the  above,  on  one, 
two,  and  three  legs,  respectively. 
In  the  derrick  and  sheers,  stability 
is  given  by  guys  ;  in  the  gyn,  they 
are  unnecessary.  Wherever  thèse 
guys  are  used,  great  attention  must 
be  paid  to  their  being  well  fixed,  or 
being  (when  requisite)  duly  eased- 
off:  when  accidents  occur  from 
neglect  in  this  respect,  they  are 
generally  very  severe. 

Describentf  in  geometry,  is  the  line  or 
surface  from  the  motion  of  which 
a  surface  or  body  is  supposed  to 
be  generated  or  described 

Descriptive  geometry:  the  applica- 
tion of  geometrical  rules  to  the 
représentation  of  the  figures  and 
the  varions  relations  of  the  forms 
of  bodies,  in  accordance  to  forms 
applicable  to  civil,  military,  and 
naval  architecture,  civil  and  me- 
chanical  engineering,  and  the  other 
arts  that  require  more  correct  scien- 
tific  représentations  than  hâve  hi- 
therto  been  afibrded  to  the  student 

DesiccatioUf  the  chemical  opération  of 
drying  bodies,  sometimes  effected 
by  drying  in  the  air,  sometimes  in 
warm  chambers,  by  the  air-pump, 
&c. 

DesigUf  a  term  in  the  fine  arts,  is  em- 
ployed  first  to  signify  the  art  of 
drawing  or  representing  in  Unes 
the  form  of  any  object;  next  it  ex- 
presses that  combination  of  inven- 
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tûm  and  pnrpose  which  enables  the 

artût  to  compose  a  picture  or  a 
grotip,  without  référence  to  the 
mstôial  in  which  it  is  execnted 
Detinuif   according  to  Vitruvius,   a 
colimm  or  pillar  to  support  an  édi- 
fice 
DmcCf  an  emblem  or  ensign  for- 
merly  borne   on  shields  or  em- 
broidered  upon  banners  as  a  cogni- 
zance;  contemporary,  in  the  history 
of  heraldry,  mth  coat  armour  it- 
self 

Detfiee,  in  heraldry,  painting,  &c.,  any 
emblem  used  to  represent  a  certain 
fimiily,  person,  action,  or  quaUty, 
with  a  suitable  motto,  applied  in  a 
figurative  sensé 

BesteTf  in  heraldry,  an  appellation 
given  to  whatever  belongs  to  the 
right  side  of  a  shield  or  coat  of 
arma,  as  the  bend  dexter,  dexter 
point,  &c. 

Dkiffonal,  a  Une  drawn  from  angle  to 
angle 

Dioffonai  ribf  a  projecting  band  of 
stone  or  timber  passing  diagon- 
aUy  firom  one  angle  of  a  vaulted 
ceUing  across  the  centre  to  the 
opposite  angle 

Diagonal  scale.  Equidistant  porallel 
lînes  eut  ail  Unes  drawn  across 
them into equal parts;  consequently 
a  set  of  equidistant  parallels  laid 
down  upon  a  ruler,  with  oblique 
Unes  of  variouslengths  drawn  across 
them,  give  with  the  compassés  the 
means  of  immediately  taking  off 
▼arious  proportions  of  those  Unes. 

Diagranii  a  deUneation  of  geometrical 
figures  ;  a  mathematical  iUustration 

Dialj  an  instrument  for  the  measuring 
of  time  ;  not  mentioned  in  Scrip- 
ture  before  the  reign  of  Ahaz,  a.  m. 
3262.  It  is  not  clearly  ascertained, 
even  after  this  time,  how  the  Jews 
divided  the  time  by  hours.  The 
Word  hour  occurs  first  in  Tobit, 
which  may  confirm  the  opinion  that 
the  jftvention  of  dials  came  from 
beyond  the  Euphrates. 

DiaîUng.  In  ail  dials,  the  gnomon 
represents  the  axis  of  the  earth  ; 
hence  its  angle  with  the  horizon  is 


the  latitude  of  the  place,  and  it 
Ues  in  the  plane  of  the  meridian. 
There  are  a  great  variety  of  dials, 
according  to  whether  they  are  hori- 
zontal, obUque,  or  vertical,  and  also 
depending  on  their  aspect  with  ré- 
férence to  the  sun,  &c. 

Diamicton,  according  to  PUny,  a  tenu 
used  by  the  Roman  builders  to  de- 
signate  a  particular  manner  of  con- 
structing  walls,  the  exterior  of 
masonry,  and  the  interior  of  rub- 
ble 

Diamond f  a  genus  of  predous  stones 
of  a  fine  peUucid  substance  of  great 
hardness,  and  never  debased  by 
any  admixture  of  earthy  or  other 
coarse  matter.  When  pure,  it  is 
perfectly  colourless.  It  is  the  most 
valuable  of  ail  gems,  and  is  found 
only  in  the  East  Indies  and  the 
Brazils.  It  is  constituted  solely  of 
Carbon  in  its  densest  form. 

Diamond,  gUuners*,  the  pendl  dia- 
mond,  used  m  cutting  glass,  is  a 
small  fractured  pièce  of  diamond 

Diaper  omament,  of  flowers,  appUed 
to  a  plain  surface,  either  carved 
or  painted  :  if  carved,  the  flowers 
are  entirely  sunk  into  the  work 
below  the  gênerai  surface;  they 
are  usuaUy  square,  and  placed  close 
to  each  other,  and  are  various  in 
their  pattern  and  design:  it  was  first 
introduced  in  the  Early  EngUsh 
style  in  some  of  the  principal  Gothic 
structures  in  England 

Diaper,  a  panel  or  fiât  recessed  sur- 
face covered  with  carving  or  other 
wrought  work  in  low  reUef  ;  a  kind 
of  Unen  cloth,  wrought  with  figures 
in  the  process  of  weaving 

Diastyle,  an  arrangement  of  columns 
in  Grecian  and  Roman  architecture, 
in  which  the  intercolumniation  or 
space  between  them  is  equal  to 
three  or  four  diameters  of  the 
shaft 

Diathyra,  the  vestibule  before  the 
doors  of  a  Greek  house,  correspond- 
ing  with  the  prothyra  of  the  Ro- 
mans 

Diatoni,  the  angle  stones  of  a  waU, 
wrought  out^o  iw^%,  wÀ^\às2Q>A  j 


143 


DU 


DILAPIDATIONS. 


DIL 


y 


stretcliing  beyond  the  stones  above 
and  below  them,  form  a  good 
band  or  tie  to  the  work 

DiatorUt  according  to  Vitruvius,  the 
girders  or  band-stones  formerly  em- 
ployed  in  constructing  walls  ;  cor- 
ner stones 

Diatretum,  an  enchased  or  curiously 
engraved  vase  or  drinking-cup 

Diaulorit  a  race-course,  the  circuit  of 
which  was  two  stadia,  or  12Ô0  feet  ; 
whcAce  it  was  used  to  signify  a 
measure  of  two  stadia 

Dicrotunif  a  boat  with  two  oars 

JDief  the  cube  or  dado  of  a  pedestal 

DiCf  or  Dyet  a  naked  square  cube  : 
thus  the  body  of  a  pedestal,  or 
that  part  between  its  base  and 
its  cap,  is  called  the  die  of  the  pe- 
destal 

DieSf  two  pièces  of  hardened  steel, 
which,  when  placed  together,  form 
a  female  screw  (or  a  screw  in  a 
nut)  which  has  cutting  edges,  used 
for  making  a  screw  on  a  boit 

Die-sinking:  in  the  préparation  of 
coiued  money  and  of  medals,  the 
most  important  feature  is  the  en- 
graying  of  the  die  which  is  to  form 
the  stamp.  The  pièce  of  steel  is 
prepared  with  care,  and  brought 
to  a  soft  State  when  about  to  be 
submitted  to  the  hands  of  the  en- 
graver.  By  the  aid  of  small,  fine, 
hardened  steel  tools,  the  engraver 
cuts  away  the  steel  until  he  has 
produced,  in  cavity  or  intaglio,  an 
exact  reverse  of  the  design  for  the 
medal  or  coin. 

Dieu  et  mon  droit — *God  and  my 
right,* — in  heraldry,  the  motto  of 
the  royal  arms  of  England,  first 
assumed  by  Richard  I. 

Differential  thermometer.  This  in- 
strument was  invented  by  the  same 
gentleman  who  contriyed  the  pho- 
tometer  and  setherioscope,  and 
was  used  by  him  in  bis  investi- 
gations on  beat.  Its  principal  use 
to  the  meteorologist  is  to  make 
experiments  on  the  light  and  beat 
of  the  moon,  &c.,  by  concentrating 
its  rays  by  a  lens  upon  the  sentient 
bail,     TMs  can  only  be  done  when 


the  moon  is  on  the  meridian.  It 
is  peculiarly  adapted  for  measuring 
the  effect  of  radiation. 

DigesteTf  a  boiler  invented  by  Papin 
for  raising  water  to  a  higher  tem- 
pérature than  the  common  boiling 
point,  212°:  this  is  effected  by 
forming  a  vessel  somewhat  resem- 
bling  a  kitchen  pot  ;  the  mouth  is 
formed  into  a  flat  ring,  so  that  a 
cover  may  be  screwed  tightly  on  ; 
this  cover  is  furnished  with  a  safety- 
valve,  loaded  to  the  required  pres- 
sure 

JDiffit,  a  finger  ;  a  tenu  employed  to 
signify  any  symbol  of  number  from 
0  to  9  :  thus  ten  (10)  is  a  number 
of  two  digits 

Diffitf  a  measure  of  length,  containing 
three-fourths  of  an  inch 

Diglyphf  in  architecture,  an  imperfect 
triglyph,  with  only  two  channels 
instead  of  three 

DUapidatûnif  decay  for  want  of  repair  ; 
not  unfrequently  a  point  of  dispute 
between  a  party  in  possession  of  a 
house  and  another  party  having  an 
interest  therein.  "Where  there  is  a 
right  to  use  lands  or  bouses,  ques- 
tions wiU  arise  as  to  the  manner  in 
which  they  ought  to  be  used,  and 
by  whom  dilapidations,  whether 
caused  by  accident  or  decay,  ought 
to  be  supplied.  The  rights  of  par- 
ties with  respect  to  immoveable 
property  so  closely  border  on  each 
other,  and  the  line  of  démarcation 
between  them  is  so  indistinct,  that 
one  man,  in  the  fancied  exercise  of 
bis  right,  is  continually  liable  to 
encroach  upon  or  disregard  the 
right  of  another.  No  person,  how- 
ever  absolute  bis  property  in  land, 
can  put  it  to  any  use  he  pleases  : 
bis  right  to  use  is  restrained  by  the 
rights  of  bis  neighbour;  he  is 
bound  to  take  care  that  bis  manner 
of  using  does  not  interfère  with 
the  inoffensive  and  profitable  occu- 
pation by  bis  neighbour  oMiis  land. 
(See  the  second  édition,  just  pub- 
Ùshed,  of  Mr.  Gibbons's  elaborate 
work  on  the  *  Law  of  Dilapidations 
and  Nuisances.') 
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J}Uetiante(ltB]ian)t  an  ardent  admirer 
of  the  fine  arts.  The  Dilettanti 
Society,  consisting  of  many  dis- 
tinguished  noblemen  and  gentle- 
men, has  done  much  to  rescue  the 
noble  monuments  of  Grecian  art 
firom  otherwise  inévitable  ruin 

DiUeuinff,  a  Comish  word  for  a  method 
of  washing  or  finishing  the  dress- 
ing  of  tin  in  very  fine  hair  sieves 

JHhanal  formation^  the  superficial 
deposits  of  gravel,  day,  sand,  &c., 
which  lie  far  from  their  original 
sites  on  hills,  and  in  other  situ- 
ations, to  which  no  forces  of  water 
now  in  action  could  transport  them 

JHmenHon,  a  term  used  in  the  same 
sensé  as  degree 

Dimmutiont  a  term  expressîng  the 
graduai  decrease  of  thickness  in 
the  upper  part  of  a  column 

DimmutUm  qf  column».  The  shafts 
of  columns  are  diminished  in  dia- 
meter  as  they  rise,  sometimes  £rom 
the  foot  itseîf  of  the  shaft,  some- 
times from  one-quarter,  and  some- 
times from  one-third  of  its  height. 
The  diminution  at  top  is  seldom 
less  than  one-eighth  or  more  than 
one-sixth  of  the  inferior  diameter 
of  the  column. 

Dicptasef  or  emerald  coppeTf  a  crys- 
tallized  silicate  of  copper,  the  pri- 
mary  form  of  which  is  a  rhomboid. 
Its  colour  varies  from  emerald  to 
blackish  green:  it  is  translucent 
and  brittle 

XHoptrOf  a  geometrical  instrument 
employed  in  measuring  the  altitude 
of  distant  objects,  and  for  taking  the 
levels  of  a  source  of  water  intended 
to  be  conveyed  to  a  distance  by 
means  of  an  aqueduct 

DioramOt  a  mode  of  scenic  exhibi- 
tion invented  by  two  French  artists, 
Daguerre  and  Bouton 

Dy!f, ia  mining,the  greatest  inclination 
of  a  stratum  to  the  horizon 

Di  Palito  is  a  light  yellow  ochre, 
affording  tints  rather  purer  in  co- 
lour than  the  stone  ochre,  but  less 
so  than  Naples  yellow.  Many 
pleasing  varieties  of  ochreous  co- 
lours   are    produced   by    buming 


and  componnding  with  lighter, 
brighter,  and  darker  colonrs,  but 
often  very  iigudidously  and  ad- 
versely  to  that  simple  economy  of 
the  palette  which  is  favourable  to 
the  certainty  of  opération,  effect, 
and  durability. 

DipUnthiuSt  according  to  Vitruvius, 
two  bricks  thick 

Dipping-neecUef  in  navigation,  a  mag- 
netic  needle,  so  hung  that  one  end 
dips,  or  inclines  to  the  horizon,  and 
the  other  is  proportionally  elevated, 
forming  an  angle  equal  to  the  dip- 
ping  of  the  needle  at  the  place 
where  the  experiment  is  made 

Dipteralf  having  a  double  range  of 
columns  ail  round  :  a  dipteral  tem- 
ple usually  had  eight  in  the  front 
row  of  the  end  porticoes,  and  fifteen 
at  the  sides,  the  columns  at  the 
angles  being  included  in  both 

Dipteron,  in  andent  architecture,  a 
temple  surrounded  with  a  double 
row  of  columns  which  form  porti- 
coes, called  wings  or  aisles 

Dipterosy  in  Greek  architectnre,  a 
temple  with  a  double  row  of  co- 
lumns on  each  of  the  four  sides 

Direct-action  enghiêf  an  engine  having 
the  rotatory  motion  communicated 
to  a  crank  placed  directly  over  the 
cylinder,  so  as  to  save  height,  and 
lessen  the  weight  of  the  engine: 
the  term  applies  more  particularly 
to  marine  engines 

Discharging  arch,  an  arch  formed  in 
the  substance  of  a  wall,  to  relieve 
the  part  which  is  bdow  it  frt>m  the 
superincumbent  weight:  it  is  fre- 
quently  used  over  Imtels  and  flat- 
headed  openings 

Discordf  a  term  applied  to  painting 
when  there  is  a  disagreement  of 
the  parts  or  the  colouring  ;  when 
the  objects  appear  foreign  to  each 
other,  and  hâve  an  unpleasing  and 
unnatural  effect 

Disembogtte,  to  pour  out  at  the  mouth 
of  a  river 

DistempcTf  in  painting,  the  working- 
up  of  colours  with  something  else 
besides  mère  water  or  oU.  If  the 
colours  be  pTe^aied^t\it\i<&%ciâ 
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it  is  called  limning;  and  rnih.  the 
last,  painting  in  oil 

JHstemper  is  a  préparation  of  colonrs 
without  oil,  only  mixed  with  size, 
whites  of  eggSy  or  any  such  proper 
glutinous  or  unctuous  substance  : 
with  this  kind  of  oolour  ail  the  an- 
cient  pictures,  before  the  year  14 10, 
were  painted,  as  also  are  the  celé- 
brated  cartoons  of  Raphaël 

Ditriglyphf  an  interval  between  two 
columns,  admitting  two  triglyphs 
in  the  entablature;  used  in  the 
Doric  order 

Dividiculum,  in  Rome,  a  tower  on  an 
aqueducty  containing  a  large  réser- 
voir 

Diving  heU,  a  machine  contrived  for 
safely  lowering  a  man  to  any  rea- 
sonable  depth  under  water,  so  that 
he  may  remain  there  for  a  consi- 
dérable time  , 

Dwinon  of  an  Order.  The  gênerai 
division  of  an  order  being  into  two 
parts,  namely,  the  colunm  and  en- 
tablature, the  column  is  subdivided 
into  three  unequal  parts,  viz.  the 
base,  the  shaft,  and  the  capital. 
The  entablature  consists  also  of 
three  unequal  parts,  which  are,  the 
architrave,  the  fiieze,  and  the  cor- 
nice.  Each  of  thèse  divisions  con- 
sists of  several  smaller  parts,  which 
by  their  variety  and  peculiarity  dis- 
tinguish  the  orders  from  each  other. 

Docky  a  place  artificially  formed  for 
the  réception  of  ships,  the  entrance 
of  which  is  generally  closed  by 
gâtes.  There  are  two  kinds  of 
docks, — dry  docks  aud  wet  docks  : 
the  former  are  used  for  receiving 
ships  for  repair,  the  latter  for  the 
purpose  of  keeping  vessels  afloat. 

Docks  are  enclosed  artifcial  récepta- 
cles for  shipping,  and  are  usually 
formed  by  excavation  of  the  soil, 
and  cons^cted  walls  of  masonry, 
with  inlets  and  gâtes  for  admitting 
the  passage  of  vessels.  Docks  are 
usu{Qly  distinguished  as  wet  docks 
or  basins,  and  dry  or  graving  docks. 
The  former  of  thèse  are  already 
deseribed  under  the  headjSonn;  the 
latter  may  he  deseribed  as  foUows  : 
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Graving  docks,  in  which  repairs 
of  vessels  are  effected,  are  con- 
structed  of  varions  dimensions,  ac- 
cording  to  the  class  of  vessel  for 
which  provision  is  intended.  Se- 
veral splendid  works  of  this  kind 
hâve,  within  the  last  few  years, 
been  executed  in  the  Ënglish  dock- 
yards.  One  of  thèse, — theEastem 
Dock  in  Her  Majesty's  Dockyard 
at  Woolwich, — is  282  feet  in  ex- 
trême length,  81  feet  in  width  on 
the  ground  level,  and  39  feet  in 
the  bed.  The  depth  from  the 
ground  level  to  the  bed  is  27  feet. 
The  inclined  sides  and  curved  end 
of  the  masonry  are  formed  into  a 
séries  of  steps  or  altars,  by  which 
access  is  readily  obtained  to  ail 
parts  of  the  dock,  and  fixing-places 
obtained  for  the  struts  with  which 
the  sides  of  the  vessel  under  repair 
are  maintained  in  an  upright  posi- 
tion, when  the  water  is  discharged 
from  the  dock.  The  river- wall  of 
this  structure  was  originally  con- 
structed  of  concrète  block-facings 
with  rough  concrète  backing,  ac- 
cording  to  a  plan  introduced  into 
this  country  by  Mr.  Ranger  ;  but 
thèse  were  abandoned,  and  granité 
facings  substituted,  the  entire  mass 
of  the  waU  being  supported  on 
timber-piling.  The  whole  of  the 
piers,  apron,  and  coffer-dam  walls 
were  executed  by  tide-work,  in  the 
following  manner  :  a  small  space 
was  surrounded  by  sheet-piling, 
which  was  carried  up  from  6  to  8 
feet  above  the  level  of  low  water  : 
into  the  enclosure  thus  formed  a 
pipe  from  two  18-inch  pumps, 
worked  by  a  steam  engine,  was 
led,  and  the  pumps  set  to  work  as 
soon  as  the  tide  fell  below  the 
sheet-piling.  The  subséquent  ex- 
cavation for  the  dock  reached  a 
bed  of  cha]k,  which  was  found  to 
be  sufficiently  firm  to  dispense  with 
the  inverted  arch  of  masonry  usu- 
ally constructed  beneath  the  bed  of 
thèse  docks,  and  the  floor  was  con- 
sequently  constructed  of  a  hori- 
zontal paving  of  blocks  of  granité 
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2  feet  in  thicknett,  eidi  itone 
being  jogg^ed  to  the  ac^ftcent  itones 
with  doTe-tail  jogg^es  of  Valentia 
date  bedded  in  oement  The  river 
wster  is  admitted  into  the  dock 
throngh  a  calvert  5  feet  high  and 
S  lÎBet  wide,  passing  throngh  each 
pier,  and  which  enlTertt  are  worked 
fay  fllnioes  of  caat  iron.  The  front 
of  the  dock  is  closed  with  a  caiMon 
iormed  of  plate  iron,  fixed  with 
rirets  to  ribs  of  angle  iron  ;  the 
form  of  the  caisson  being  simUar 
to  that  of  a  Tessd,  namely,  with  a 
oootinnous  keel  along  the  bottom 
and  np  each  end,  and  a  swelling 
on:tiine  tapering  towards  the  end 
keèls,  and  rednced  to  a  width  nearly 
parallel  in  the  deck-leveL  This 
continuons  keel,  which  is  of  oak, 
■nd  formed  in  two  pièces,  fits  into 
a  leoess  in  the  masonry  at  the  en- 
trance  of  the  dock,  and  the  admis- 
sion of  water  into  it  is  regulated 
by  sloices  and  pnmps. 

From  the  description  given  of 
graving  docks,  it  will  be  under- 
stoodthat  their  action  andeffidency 
dépend  upon  the  command  of  an 
adéquate  depth  of  water,  and  a 
snffident  rise  and  fail  of  tide  to 
leave  the  vessel  dry  or  to  float  her, 
as  occasion  requires.  The  use  of 
thèse  docks  also  compels  the  ré- 
tention of  the  vessel  during  the 
action  of  the  tide,  and  thus  involves 
a  considérable  lapse  of  time,  which 
sometimes  cannot  be  afforded  for 
trifling  repairs  or  examination  of  a 
Ycssel  in  active  service. 

For  situations  in  which  no  tide 
exists,  a  différent  arrangement  be- 
comes  necessary,  and  a  construc- 
tion called  a  'slip*  is  commonly 
substituted  for  a  graving  dock. 
The  slip  which  bas  been  the  most 
extensively  used  is  that  known  as 
*  Morton's  slip,'  and  which  was 
secured  by  a  patent  dated  March 
23,  1819,  granted  to  T.  Morton, 
for  a  method  of  dragging  ships  out 
of  water  for  repairs,  &c.  This 
slip  consists  of  an  indined  plane, 
formed  of  timber  iraming  laid  upon 
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suitable  foundations  of  masonry,  or 
eut  in  the  surûice  of  the  rock. 
Upon  this  framing  longitudinal 
métal  racks  are  fixed,  and  a  move- 
able  carriage,  upon  which  the  ves- 
sel is  received,  (by  running  the 
carnage  to  the  lower  part  of  the 
plane,  beneath  the  water,  and  se- 
curing  the  vessel  upon  it,)  is  fitted 
with  cog-wheels,  or  other  suitable 
apparatus  for  working  upon  thèse 
racks.  The  moving  carriage  con- 
sists of  a  succession  of  small  strong 
blocks  or  carriages,  any  number  of 
which  may  be  connected  together, 
according  to  the  length  of  vessel 
to  be  hauled  up.  Each  of  thèse 
blocks  or  carriages,  which  are  laid 
in  corresponding  pairs  on  each 
side  of  the  centnd  Une  of  the  slip, 
so  as  to  leave  a  continuons  inter- 
mediate  space  to  rcceive  the  keel 
of  the  vessel,  is  fitted  with  roUers, 
upon  which  it  may  be  moved  trans- 
versely  ;  and  thus  the  distance  be- 
tween  the  two  blocks  of  each  pair, 
or  on  each  side  of  the  centre,  may 
be  adjusted  according  to  the  sec- 
tional  form  of  the  ship.  Thèse 
motions  are  ingeniously  effected 
vrith  the  aid  of  cross  ropes  or  Unes 
which  are  fixed  to  the  blocks,  and 
by  which  means  the  entire  action 
of  the  apparatus  is  much  facili- 
tated.  The  combined  carnage, 
when  loaded  with  the  vessel,  is 
hauled  up  the  slip  by  cables  at- 
tached  to  a  drum  apparatus,  with 
suitable  gearing  fixed  in  a  bmldiug 
at  the  head  or  upper  end  of  the 
slip.  The  power  required  is  of 
course  in  proportion  to  the  weight 
to  be  hauled  up,  and  to  the  rate  of 
inclination  of  the  slip,  and  is  usu- 
ally  supplied  by  a  steam  engine. 

This  prindple  is  susceptible  of 
being  extended,  so  as  to  provide 
berths  for  several  vessels  with  only 
one  hauling-up  slip  and  machinery. 
For  this  purpose  it  bas  been  sug- 
gested  to  construct  a  séries  of 
frames  arranged  radially  round  a 
centre,  and  capable  of  motion  and 
of  adiustmeii\,  ^mW  oiv^  ^x^  <i«v^- 
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structed  in  such  a  direction  as  to 
correspond  with  a  produced  radius 
of  the  same  circle.  This  arrange- 
ment, which  would  be  similar  to 
that  of  the  polygonal  engine-houses 
now  erected  on  several  Unes  of 
railway,  offers  great  facilities  for 
extended  opérations  in  the  repair 
of  vesselSy  but  of  course  requires 
great  space  for  the  construction  of 
the  ra^al  frames. 

In  order  to  provide  for  cases  in 
which  sufficient  tidal  différence 
cannot  be  had  for  raising  vessels  of 
deep  draughts  on  to  a  dry  dock, 
fioatmg  docks  hâve  been  introduced 
in  North  America,  and  found  to 
act  satisfactorily.  Thèse  floating 
docks  are  constructed  with  a  buoy- 
ant  bed,  or  cradle,  capable  of  sup- 
porting  a  vessel  within  the  dock, 
with  its  keel  above  the  surface  of 
the  water.  This  fioat  or  cradle  is 
made  in  a  box-like  form,  composed 
of  strong  logs,  jointed  firmly,  and 
well  caulked,  so  as  to  make  it 
water-proof.  The  capadty  of  the 
float  must  be  such  that  when  freed 
from  water  by  pumping,  and  loaded 
with  the  vessel,  workmen,  &c.,  it 
shall  sustain  this  load  with  safety. 
The  float  moves  within  a  recess 
of  masonry,  by  which  its  motion 
is  guided  and  secured.  Suitable 
shores,  blocks,  struts,  &c.,  are  used 
in  making  the  vessel  steady  within 
the  float,  which  is  fitted  with  valves 
in  the  lower  part.  The  action  of 
this  floating  dock  is  as  follows: 
The  cradle  or  float,  being  full  of 
water  (the  valves  being  open),  is 
sunk  8o  that  the  vessel  may  be 
brought  over  it,  and  temporarily 
secured  in  position  :  the  valves  are 
then  closed,  and  the  pumps  set  to 
work  to  clear  the  water  from  the 
float,  which  rises  in  conséquence, 
and  brings  up  the  vessel  to  a  dry 
level.  When  the  ship  is  again  ready 
for  sea,  the  opening  of  the  valves 
admits  the  water,  and  sinks  the 
float,  leaving  the  vessel  free  above 
jt  to  P&8S  ont  of  the  dock. 
The  docks  and  basins  of  London 


-  anà  Liverpool  comprise  some  of 
the  largest  spécimens  of  works  of 

.  this  kind.  Those  of  the  latter  port 
were  commenced  in  1708,  and  con- 
sist  of  several  docks  of  great  ex- 
tent.  The  first  public  docks  for 
merchant  shipping  in  London  were 
the  West  India  Docks,  opened  in 
1805,  the  great  basin  of  which  is 
420  yards  in  length,  and  230  yards 
in  width.  This  is  connected  with 
the  river  by  another  basin  of  about 
three  acres  in  area.  The  London 
Docks  were  commenced  soon  after 
the  West  India  Docks,  and  opened 
in  the  same  year,  viz.  1805.  The 
principal  basin  of  thèse  docks  is 
420  yards  in  length,  and  276  yards 
in  width.  The  East  India  Dock 
for  unloading  inwards  is  470  yards 
in  length,  knd  173  yards  in  width  ; 
and  that  for  loading  outwards  is 
260  yards  in  length,  and  140  yards 
in  width.  The  St.  Katherine's 
Docks  occupy  an  area  of  24  acres. 

Dodecagonf  in  geometry,  a  figure  of 
twelve  angles  and  sides 

Dodecahedron,  in  geometry,  one  of 
the  regular  bodies  compréhended 
under  twelve  equal  sides,  each  of 
which  is  a  pentagon 

DodecastylCf  a  building  having  twelve 
columns  in  front 

Dogs,  or  andirons,  creepers,  braziers, 
&c.  Long  after  the  gênerai  intro- 
duction of  chimneys,  wood  was  the 
ordinary  fuel  for  ail  sorts  of  apart- 
ments.  Coals  formed  no  part  of 
the  '  liveries,'  but  wood  was  com- 
monly  included  in  them.  A  '  cra- 
dle for  sea  coal'  is,  however,  fre- 
quently  mentioned  as  belonging  to 
the  chief  rooms  in  superior  houses, 
though  the  usual  way  of  warming, 
or  rather  airing,  bed-chambers  was 
with  braziers  or  chafing-dishes. 
Andirons  are  a  larger  and  higher 
sort  of  irons,  made  to  support  the 
wood,  and  hâve  usually  long  necks 
rising  up  before,  to  prevent  the 
wood  from  falling  upon  the  floor. 
Creepers  are  smaller  and  lower 
irons,  with  short  necks,  or  none  at 
ail,  which  are  placed  between  the  1 
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aadirons,  to  keep  the  endacnthé^ 
wood  and  the  brands  froun   the 
hearth,  that  the  fire    mAy^uAïfi, 
more  freely. 

Doff'kermel,  a  lodgement  for  dogs 
kept  for  the  purpose  of  field  sports  : 
it  is  almost  as  invariable  an  ap- 
pendage  to  the  manor-house  as 
it  was  formerly  to  the  baronial 
castle.  Bishop  Percy  observes, 
«that  a  nobleman  in  the  dark 
âges,  retired  within  his  castle,  had 
neither  books,  nor  newspapers,  nor 
•  literary  correspondence,  nor  visits, 
nor  cards,  to*  fill  up  his  leisnre  :  his 
only  amusements  were  field  sports  ; 
nor  did  the  love  for  thèse  décline  in 
ihe  Tudor  period." 

Dagwoodj  a  small  underwood,  free 
from  silex  :  small  splinters  are  used 
by  watch-makers  f<>r-Meaning  ont 
the  pivot-holes  of  watches  ;  it  is 
also  used  by  butchers  for•mak^lg 
skewers 

Dolomite^  massive  magnesian  lime- 
stone,  used  by  the  ancient  sculptors 
in  their  best  works 

Dolphiny  a  teehnical  term  applied  to 
the  pipe  and  cover  at  a  source  for 
the  supply  of  water 

Domef  a  term  applied  to  a  covering  of 
the  whole  or  part  of  a  building  : 
the  Word  dôme  is  strictly  applied 
to  the  extemal  part  of  the  spheri- 
cal  or  polygonal  roof,  and  cupola 
to  the  internai  part 

Dôme  or  cupola^  a  roof,  the  base  of 
virhich  is  a  circle,  an  ellipsis,  or  a 
polygon,  and  its  vertical  section  a 
curve  Une,  concave  towards  the  in- 
terior.  Hence  dômes  are  called 
drcular,  elliptical,  or  polygonal, 
according  to  the  figure  of  the  base. 
The  most  usual  form  for  a  doine 
is  the  spherical,  in  which  case  its 
plan  is  a  circle,  the  section  a  seg- 
ment of  a  circle. 

The  top  of  a  large  dôme  is  often 
finished  virith  a  lantem^  virhich  is 
supported  by  the  framing  of  the 
dôme. 

The  interior  and  exterior  forms 
of  a  dôme  are  not  often  alike,  and 
in  the  space  between,  a  staircase  to 
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^    ^'luitem  is  generally  made.  Ac- 

v^cioroing  to  the  space  left  between 
^.'"the  extemal  and  internai  dômes, 
'  the  framing  must  be  designed. 
Sometimes  the  framing  may  be 
trussed  with  ties  across  the  open- 
ing;  but  often  the  interior  dôme 
rises  so  high  that  ties  cannot  be 
inserted. 

Accordingly,  the  construction  of 
dômes  may  be  divided  into  two 
cases:  viz.  dômes  with  horizontal 
ties,  and  those  not  having  such 
ties. 

Domey  in  locomotive  engines,  the 
conical  part  of  the  boiler,  forming 
a  steam  chamber,  and  terminating 
the  top  of  the  fire-box  part.  In 
a  locomotive  engine  the  safety- 
valves  are  usually  placed  on  the 
top  of  the  dôme  or  the  bôdy  of  the 
boiler 

Dôme  coveTf  in  locomotive  engines, 
the  brass  or  copper  cover  which 
encloses  the  dôme,  to  prevent  the 
radiation  of  beat 

Dôme  Cathedral  of  Piaa,  the  first 
model  of  that  Tuscan  style  of  ar- 
chitecture, so  solid,  grave,  and  im- 
posing,  neither  Greek  nor  Go^hic, 
was  begun  in  the  eleventh  century  ; 
and  in  the  thirteenth  was  founded 
the  majestic  church  of  Santa  Maria 
del  Fiori  at  Florence,  of  which  the 
dôme  equals  in  size  that  of  St. 
Peter's  at  Rome,  and  was  its  model 

Dôme  ofSt.  PauFs  Cathedral  (the)  is 
elliptical,  and  built  of  wood;  it  is 
confined  by  strong  chains,  consist- 
ing  of  iron  bars  :  that  of  the  Pan- 
théon at  Rome  is  nearly  circular, 
and  its  lower  parts  are  so  much 
thicker  than  its  upper  parts  as  to 
afford  sufficient  résistance  to  their 
pressure;  they  are  supported  by 
walls  of  great  thickness,  and  fur- 
nished  with  many  projections  which 
answer  the  purpose  of  abutments 
and  buttresses 

Dômes  in  Asia  are  probably  more 
ancient  than  in  Italy.  At  Lanker^ 
rood,  at  Dhay-nain,  at  Sin-sin,  five 
or  six  days'  joumey  south  of  Téhé- 
ran in  Pereia.,  t«wû&  «x^  ^  ^^ 
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serted  :  there  are  ahout  a,  hundred 
large  dwelliug-houeeG  qutte  entire, 
of  a  Tery  singulBr  construction. 
Eacli  édifice  stands  Mparate,  and 
is  constracted  of  several  centrai 
arches  sapportin^  a  pointed  dôme  ; 
while  siDallerdiïïaionB  Project  from 
tlia  bodf  of  Ihe  building,  alsu 
arched,  and  Ihe  whole  finiahed 
with  the  greatest  oeatneaa,  having 
remains  of  atocco-painted  nalla 
within. 

It  ia  probable  that  the  arch  and 
vault  and  dôme  were  not  uoknowa 
to  the  nations  ia  the  East.  hejond 
the  Indies.  in  B  very  remote  âge; 
hot  in  Greece  and  in  Aîia  Minor 
therc  are  no  tracea  of  them  before 
their  introduction  by  the  Romans. 
To  the  Romans  they  nere  familiac 
at  a  very  early  period  of  their  hia- 
tory;  a  knowledge  of  which  thej 
borromed  perhaps  from  the  Etrui- 


Cans,  or  from  the  Bupposcd  extinct 
people  who  poaseased  a  city  on 
the  site  of  Roiae  itself,  before  the 
Romans. 
Domealic  Arckitfctare  i»  England. 
Al  the  tenoination  of  the  York  and 
Lancaster  wars,  the  fortified  style 
of  architecture  was  griduallv  aban- 
doned  in  England  ;  and  as  we  had 
no  other  model  of  domestic  archi- 
tecture than  the  gable  and  Ihe  cot- 
tage, by  the  duplication  of  thia 
simple  fonn,  in  varions  positions, 
vraa  eonstructed  vbat  has  been 
called  the  Old  Enpiish  Manor- 
houae  style.  If  we  Cake  a  comtuon 
two-floored  Engliah  gable  and  cot- 
tage, add  to  it  one,  (wo,  or  three 
cottages  aide  hy  side.  of  (he  same 
size  ;  and  in  order  to  gain  roons 
ont  of  the  roof  on  the  sides  of  thia 
dooble  or  triple  cottage,  raiae  gable 
enda  elther  projecliiig   from  the 
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ground  to  the  t(^  of  the  roof,  or 
meiéij  raised  firom  the  eaves-drop  ; 
if  we  insert  broad  tow  Windows, 
diyided  by  simple  wooden  or  stone 
mullioiis,  in  thèse  projecting  gable 
ends,  and  similar  Windows  at  the 
ends  of  this  double  or  triple  cot- 
tage; omament  the  indined  sides 
of  the  gable  ends  above  the  eaves- 
drop  by  steps  or  small  pinnacles,  or 
boih  ;  then  add  a  parapet,  plain  or 
embattled,  we  hâve  a  manor-house 
in  the  most  florid  style.    Many 
soeh  hooses  came  afterwards  to  be 
adomed  by  a  centre  of  architec- 
tural décoration,  in  which  Roman, 
Gredan,  and  Gk>thic  were  strangely 
mixed.    There  is,  however,  a  cer- 
tain  degree  of  antiqne-like  gran- 
deur in  snch  houses,  which  pro- 
dnoes  a  very  striking  imiH*e8sion. 
This  step  towards  a  better  style  took 
place  b^re  the  time  of  Inigo  Jones. 
'*  The  mansion  at  South  Elmham 
(represented  onthejireceding  page), 
when  entire,  formed  a  quadiângle, 
as  usual,  of  which    stables    and 
offices  made  up  a  part.    The  do- 
mestic  and  ecclesiastical  styles  are 
singularly  combined  in  this  build- 
ing, though  the  latter  seems  to 
predominate;  and  the  occasional 
discovery  of  old  floor-stones,  of  a 
septtlchral  character,  intimâtes  that 
the  projecting  porch  led  to  the 
<^pel  of  the  dwelling,  not  into 
the  hall;  and  yet  the  ceilings  of 
the  diambers  where  the  two  wings 
and  upper  Windows  are  observed, 
on  the  right  hand  of  the  porch,  are 
flat,  divided  into  small  squares  by 
the  girders  above,  and  covered  with 
plastered  mouldings,  in  the  manner 
usually  seen  in  dweUings  of  an 
early  period." 
Domestic  buildings  and  castles.    The 
towns  and  ordinary  houses  of  the 
Normans    were   entirely  built  of 
wood,  and,  for  the  most  part,  are 
80  to   this  day.     Their    castles, 
having  but  one  destination,  that  of 
defence,    aimed   at    nothing  but 
strength  in  their  plan  or  construc- 
tion.    A  site  was   also   selected 
_ 


which   was   already   fortified   by 
nature. 

The  plan  of  the  Norman  castles 
was  as  nearly  the  same  as  the  di- 
versity  of  ground  would  allow. 
The  principal  featore  was  always 
the  keep,  which  contained  the 
apartments  of  the  lord  of  the  castle, 
and  was  also  meant  to  be  the  last 
refuge  of  the  garrison,  if  the  outer 
Works  were  forced.  The  keep  was 
usually  raised  on  an  artiâdal 
mound,  or  placed  on  the  edge  of  a 
précipice.  The  walls,  strengthened 
in  every  way  that  art  could  devise, 
were  of  immense  thickness,  and 
composed  of  grouting  poured  in 
between  two  solid  widls  of  stone. 
The  facing  consisted  sometimes  of 
irregular  courses,  and  sometimes  of 
smidl  squared  stone^,  after  the  Ro- 
man manner.  Ashler  was  usually 
introdueed  at  the  angles  of  the 
building.  The  Windows  were  few, 
and  little  more  than  chinks,  unless 
very  high  up,  or  tumed  to  the 
court.  The  door  of  entrance  could 
only  be  reached  by  a  staircase. 

Under  the  keep  were  usually 
vaults,  or  dnngeons,  for  the  récep- 
tion of  prisoners. 

The  keep  was  endosed  in  two 
courts  surrounded  by  walls  flanked 
with  towers.  The  tower  at  the 
entrance  was  called  the  barbican, 
and  served  at  once  for  an  outwork 
and  post  of  observation.  The  whole 
fortress  was  defended  by  a  moat. 

The  remains  of  the  Norman  cas- 
*  tles  which  exist  scarcely  afford  any 
spécimens  of  early  Norman  con- 
struction, almost  ail  thèse  castles 
having  been  besieged,  destroyed, 
and  rebuilt,  over  and  over  again. 

The  keep  of  Falaise  is  perhaps 
the  only  caste^ted  remuant  of 
early  Norman  times. 

The  castle  of  Oizors,  which  was 
built  by  William  Ruius,  retains 
nothing  of  its  original  construction. 
DomuSf  a  private  house  occupied  by 
a  single  proprietor  and  bis  family 
Doors  {Antique},  The  Greeks  in  the 
temple    of    Minerrai    ?Q^A:^^  iâ 
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AtheoB,  and  *1hi  the  Rnm&ns  in 
fbe  temple  of  Vesta,  or  the  Sibfl, 
■t  Tivoli,  made  the  doora  and  Win- 
dows imaller  at  top  than  at  bot- 
tom  :  the  architraTe  or  dresiing 
•Iwsys  conttitulcd  an  agreeable 
décoration  when  in  character  with 
the  building.  Those  of  Ihe  i 
dowa  in  the  Grecian  temple  hâve 
■  projection,  or  what  is  sometimes 
termëd  a  knee,  at  their  npper  angle  t 
while  those  of  the  temple  of  Veala, 
vhoBe  aperturea  bave  the  aame 
fonn,  continue  without  intemip. 
tioD,  and  are  aurmounted  by  a  cor- 
nice  ;  but  tbe  condce  above  the 
door  is  separated  trom  the  archi- 
trave by  a  frieze,  vihïle  the  comice 
of  the  Windows  jolna  the  arcbi- 
trave.  In  tbe  temple  of  Uînerva, 
the  architrave  of  tbe  Windows  testa 
only  on  a  plain  socle  tboae  of  the 
temple  of  ^  esta  lest  also  od  a  locle 
oiEupport  the  face  of  whicb  is  sunk 


Deorê  (Modem),  There  i 
dooTB,  designs  of  Vignola,  whicb 
offer  in  their  profiles  and  propor- 
tions a  happy  médium  belneen  the 
antique  and  modéra  compositions  ; 
and  ail  otber  designs  of  this  kind 
are  either  derived  fiom  them,  or 
poasesa  a  vague  character  whicb 
rendeis  them  unworthy  of  ii  ' 

There  are  breaks  in  the  archi- 
trave, as  in  those  of  the  temple 
of  Minerva  Polias  ;  and  ^e  ter- 
mination  or  lower  eitremity  of 
thèse  breaka  détermines  tbe  lenglb 
of  tbe  conaatee,  which  gives  har. 
mony  to  the  arrangement.  Thèse 
consoles  are  also  plaeed  ^ainst  a 
•econd  architrave,  beyond  whicb 
the  first  projecta.  Tbe  design  of 
the  door  of  tbe  church  of  St.  Lo. 
renïo  is  more  regular 
Dooncaji  (Juglo  Naman) 
Angio  Norman  bmlden  bestowed 
much  pain»  and 
evinced  considcr 


able  a 


c  akiU 


mïeryelaborately 
oraameatmg  tbe 
portai  entrancea 
to  ehurches  in 
theur  style  of  ar 
chitecture  by  i 
profusion  ofoma 
mental  mouldings 
and  of  Bcalptur 
Veiy  many  e! 
amples  are  to  I: 
met  witb  in  grès 
variety  in  aeveral 
of  the  connties  o' 
Bngland,  particit 
larly  in  tbe  eonn 
ties  of  Norfolk 
andSufiblk.  The 
ex  ample  rcpr 
aented  in  the  ai 
neied  engravmg 
is  a  beautifiil  spe- 
~  dmen  taken  from 
the  church  of  St. 
Botolph,  at  Cove, 
in  the  counly  o' 
Suffolk. 
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Doorwojfs,  In  the  Gothic,  and  the 
architecture  of  the  middle  âges, 
doorways  are  striidng  and  import- 
ant  features,  affording  in  the  cha- 
racter  of  the  mouldings  and  oma- 
menta  the  style  and  period  of  the 
édifice. 

Dorie  Order,  The  Doric  order,  says 
Palladio,  was  invented  by  the  Do- 
lians  and  named  from  them,  being 
a  Grecian  people  which  dwelt  in 
Asia.  U  Doric  colomns  are  made 
alone  without  pilasters,  they  ought 
to  be  seven  and  a  half  or  eight 
diameters  high.  The  intercolumns 
are  to  be  Uttle  less  than  three 
diameters  of  the  columns  ;  and  this 
manner  of  spadng  the  columns  is 
by  YitruTius  called  Diastylos. 

The  andents  employed  the  Doric 
in  temples  dedicated  to  Minerva, 
to  Mars,  and  to  Hercules,  whose 
grave  andmanly  dispositions  suited 
well  with  the  character  of  this  or- 
der. Serlio  says  it  is  proper  for 
churches  dedicated  to  Jésus  Christ, 
to  St.  Paul,  St.  Peter,  or  any  other 
saints  remarkable  for  their  forti- 
tude  in  exposing  their  liyes  and 
suffering  for  the  Christian  faith. 
Le  Clerc  recommends  the  use  of 
jit  in  ail  kinds  of  military  build- 
iiigs  ;  as  arsenals,  gâtes  of  fortified 
places,  guard-rooms,  and  similar 
structures.  It  may  likewise  be 
employed  in  the  houses  of  gêne- 
rais or  other  martial  men, — in 
mausoleums  erected  to  their  me- 
mory,  or  in  triumphal  bridges  and 
arches  built  to  celebrate  their  vie- 
tories. 

Yitruvius  himself  makes  the  Doric 
column  in  porticoes  higher  by  half 
a  diameter  than  in  temples;  and 
most  modem  architects  hâve,  on 
some  occasions,  follo^ed  his  exam- 
ple. In  private  houses,  therefore,  it 
may  be  16^,  16^,  or  16f  modules 
high  ;  in  interior  décorations,  even 
seventeen  modules,  and  sometimes 
perhaps  atrifle  more;  which  increase 
in  the  height  may  be  added  entirely 
to  the  shiit,  as  in  the  Tuscan  order, 
without  changing  either  the  base 
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or  capitaL  The  entablature,  too, 
may  remain  nnaltered  in  ail  the 
af oresaid  cases  ;  for  it  will  be  suffî- 
dently  bold  without  altération. 

Doric  Order,  The  height  of  the 
Doric  column,  including  its  capital 
and  base,  is  sixteen  modules  ;  and 
the  height  of  the  entablature,  four 
modules  ;  the  latter  of  which  being 
divided  into  eight  parts,  two  of 
them  are  given  to  the  architrave, 
three  to  the  frieze,  and  the  remain- 
ing  three  to  the  comice. 

In  most  of  the  antiques,  the 
Doric  column  is  executed  without 
a  base.  Yitravius  likewise  makes 
it  without  one;  the  base,  accord- 
ing  to  that  author,  having  been 
first  employed  in  the  lonic  order, 
to  imitate  the  sandal  or  covering 
of  a*  woman's  foot.  Scamozzi 
blâmes  this  practice  ;  and  most  of 
the  modems  hâve  been  of  his 
opinion,  the  greatest  part  of  them 
having  employed  the  Attic  base  in 
this  order. 

Donnan  tree^  a  large  beam  lying 
across  a  room  ;  a  joist,  or  sleeper 

Donner  windoWy  a  window  pierced 
through  a  sloping  roof,  and  placed 
in  a  smaU  gable  which  rises  on  the 
side  of  the  roof 

Dormitory,  a  sleeping  apartment; 
a  term  formerly  applied  to  the 
sleeping-room  of  the  inmates  of 
monasteries  and  other  religions 
houses 

Dormondf  a  large  beam  lying  a<^oss 
a  room;  a  joist,  or  sleeper:  same 
asDorman 

Doroiif  a  hand-breadth,  or  palm  : 
among  the  Greeks,  their  bricks  or 
tiles  were  termed  tetradoroUf  four 
hands'  breadth,  ot  pentadorsn,  five 
hands  broad:  the  word  also  im- 
plies a  gift  :  hence,  probably,  the 
origin  of  the  English  word  dmvry 

Doself  hangings  round  the  walls  of  a 
hall,  or  at  the  east  end,  and  some- 
times the  sides,  of  the  chancel  of 
a  church,  made  of  tapestry  or  car- 
pet-work;  used  also  in  churches, 
and  frequently  richly  embroidered 
with  silks,  and  ^Id  and  «lyes 
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Doself  ornamental  and  rich  stuff  for 
the  back  of  a  chair,  a  throne,  or  a 
screen  of  omamentàl  wood-work 

Double-acting  pump^  a  pump  which 
lifts  and  forces  water  at  the  same 
time,  by  means  of  a  solid  piston, 
and  an  entrance  and  exit-valve 
communicating  with  each  side 

J)ùuble'beat  vahCf  a  yàlve  used  in 
Comish  engines  and  water-works. 
It  has  ivro  beats,  or  seatings,  one 
above  the  other:  the  bottom  one 
is  similar  to  an  ordinary  circuler 
valve  seating;  the  top  one  is  some- 
what  less  in  diameter  than  the  bot- 
tom one,  and  is  supported  from  it 
by.  ij^  and  forms  a  cover  nearly 
thjB^^ij^e  of  the  inner  passage.  A 
shèH  with  two  beats  to  correspond 
with  the  seatings  shuts  the  sides  : 
when  raised,  (which  requires  but 
little  power,  as  the  fixed  cover 
before  mentioned  bears  nearly  ail 
the  pressure,  its  diameter  being 
nearly  equal  to  that  of  the  shell,) 
the  steam  or  water  escapes  at  the 
sides  both  of  the  top  and  bottom 
beat. 

Double  cylinder  engmey  a  marine  en- 
gine  with  two  cylinders  placed  at 
right  angles  to  the  crank-shaft,  and 
at  a  small  distance  apart,  to  give 
space  for  the  vibration  of  the  rod 
Connecting  the  crank  to  the  long 
end  of  a  shaped  cross-head,  which 
slides  in  grooves  between  the  cy- 
linders :  the  upper  ends  of  the 
cross-head  are  connected  to  the 
piston-rods.  This  form  of  engîne 
is  patented  by  Messrs.  Maudsley. 

Dove-tailj  in  carpentry,  a  method  of 
joining  two  boards  together  by 
letting  one  pièce  into  another  In 
the  form  of  the  tail  of  a  dove,  when 
that  which  is  inserted  has  the  ap- 
pearance  of  a  wedge  reversed 

Dove^ailinfff  a  method  of  fastening 
together  two  pièces  of  métal  or 
wood,  by  projecting  bits  eut  in  the 
form  of  dove-tails  in  one  pièce,  to 
fit  into  corresponding  hoUows  in 
the  other 

Doweh  A  round  dowel  or  coak  is 
tbe  pièce  of  timber  to  which  the 


felloes    of  a    carriage-wheel    are 
united 

DowHnç  cheeks,  in  ship-building, 
pièces  fayed  across  the  apron,  and 
lapped  on  the  knightheads  or 
inside  stuff  above  the  upper  deck 

Draft-enginef  an  engine  used  for 
pumping 

Drag-bar^  a  strong  iron  rod  with 
eye-holes  at  each  end,  Connecting 
a  locomotive  engine  and  tender  by 
means  of  the  drag-bolt  and  spring 

Drag-boltf  the  strong  boit  coupling 
the  drag-bar  of  a  locomotive  engine 
and  tender  together,  and  remove- 
able  at  pleasure 

Droff'hook  and  cham,  the  strong  chain 
and  hook  attached  to  the  front  of 
the  engine  buffer-bar,  to  connect 
it  on  to  any  other  locomotive  en- 
gine or  tender:  also  attached  to 
the  drag-bars  of  goods  waggons 

Draç'linkf  a  hnk  for  Connecting  the 

cranks  of  two  shafts  :  it  is  used  in 

marine  engines  for  Connecting  the 

crank  on  the  main-shaft  to  that  on 

.  the  inner  paddle-shaffc 

DraÇ'Springf  a  strong  spring  placed 
near  the  back  of  the  tender.  It  is 
attached  by  the  ends  to  the  drag- 
bar  which  connects  the  engine  and 
tender,  and  by  the  centre  to  the 
drag-bar  which  connects  the  train 
to  the  tender. 

DragofCs  blood  (colour),  a  resinous 
substance  brought  from  the  East 
Indies.  It  is  of  a  warm  semi-trans- 
parent, rather  dull-red  colour, 
which  is  deepened  by  impure  air, 
and  darkened  by  light.  There  are 
two  or  three  sorts,  but  that  in  drops 
is  the  best.  White  lead  soon  de- 
stroys  it,  and  it  dries  with  extrême 
difficulty  in  oil.  It  is  sometimes 
used  to  colour  vamishes  and  lac- 
quers,  being  soluble  in  oils  and 
idcohol;  but  notwithstanding  it  has 
been  recommended  as  a  pigment,  it 
does  not  merit  the  attention  of  tiie 
artist. 

Drainage  qf  marshes  and  fen  lands, 
The  steam  engine  is  used  to  raise 
the  water  above  the  level  of  those 
lands  which  lie  too  low  to  be  drained 
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by  nitanl  outfall,  and  alao  in  ûtu- 
atkms  where  the  ùài  îb  not  sufBdent 
to  earry  off  the  snperfluoiu  water 
in  thne  to  prevent  damage  to  the 
crops. 

Mr.  Glynn  has  applied  steam 
power  to  the  drainage  of  land  in 
fifteen  districts,  ail  in  England, 
chiefiy  in  Cambridgeshire,  Lincoln- 
fihire,  and  Norfolk.  The  quantity 
of  land  80  drained  amounts  to  more 
tiian  125,000  acres,  the  engines  em- 
ployed  being  seventeen  in  number, 
aanà  their  aggregate  power  870 
herses:  the  size  of  the  engines 
Taries  from  20  to  80  horses.  Mr. 
Glynn  was  also  engaged  in  draining 
by  steam  power  thie  Hammerbrook 
district,  dose  by  the  dty  of  Ham- 
burgh  ;  and  in  another  level  near 
to  Rotterdam,  an  engine  and  ma- 
(diinery  with  the  requisite  buildings 
hâve  been  erected  from  bis  plans  by 
the  Chevalier  Conrad,  and  the  works 
snccessfùlly  carried  into  effect. 

In  British  Guiana  the  steam  en- 
gine bas  been  made  to  answer  the 
double  purpose  of  drainage  and  irri- 
gation. Some  of  the  sugar  planta- 
tions of  Demerara  are  drained  of 
the  superfluous  water  during  the 
rainy  reason,  and  watered  during 
the  dry  season. 

In  many  of  the  swampy  levels  of 
Lincolnshire  and  Cambridgeshire, 
mnch  had  been  donc  to  carry  off  the 
water  by  natural  means,  and  many 
large  cuts  had  been  made  and  em- 
banikments  formed,  especially  in  the 
Bedford  Level,  which  alone  con- 
tains  about  300,000  acres  of  fen- 
land  :  the  Great  Level  of  the  fens 
contains  about  680,000,  formerly 
of  little  value,  but  now  rich  in  corn 
and  cattle. 

The  gênerai  plan  is  to  carry  away 
the  water  coming  off  the  higher 
grounds,  and  prevent  it,  as  much 
as  possible,  from  running  down  into 
the  marsh  by  means  of  the  catch- 
water  drains,  leaving  the  rain  alone 
which  falls  upon  the  district  to  be 
dealt  with  by  mechanical  power. 

As  the  quantity  of  rain  falling  on 


the  Great  Levd  of  the  féns  sddom 
exceeds  26  inches  in  the  year,  and 
about  two-thirds  of  this  quantity  is 
carried  off  by  evaporation  and  ab- 
sorption, or  the  growth  of  plants,  it 
is  only  in  extrême  cases  that  2  in- 
ches in  depth  require  to  be  thrown 
off  by  the  engines  in  any  one  month, 
which  amounts  to  1^  cubic  foot  of 
water  upon  every  square  yard  of 
land,  or  7260  feet  to  the  acre. 

The  standard  and  accepted  mea- 
sure  of  a  horse's  power  is  33,000  tbs. 
raised  1  foot  high  in  a  minute,  or 
3300  tbs.  raised  10  feet  high  in  the 
same  time  ;  and  as  a  cubic  foot  of 
water  wdghs  62^  tbs.,  and  a  gallon 
of  water  10  tbs.,  so  one  horse's  power 
will  raise  and  discharge,  at  a  height 
of  10  feet,  330  gallons,  or  52^ 
cubic  feet  of  water  in  a  minute. 
Consequently  this  assumed  excess 
of  7260  cubic  feet  of  water  fsllen 
upon  an  acre  of  land  will  be  raised 
and  discharged  at  an  élévation  of 
10  feet  in  about  two  hours  and 
twenty  minutes.  If  the  quantity 
of  land  be  1000  acres  of  fen  or 
marsh,  with  the  upland  waters  ail 
banked  eut,  the  excess  of  rain,  ac- 
cording  to  the  foregoing  estimate, 
will  amount  to  726,000  cubic  feet. 
A  steam  engine  of  10-horse  power 
will  throw  off  this  water  in  232 
hours,  or  in  less  than  twenty  days, 
working  twelve  hours  a  day.  This 
calculation  bas  been  found  fully 
supported  in  practice. 

Although  the  rain  due  to  any 
given  month  may  fall  in  a  few  days, 
yet  in  such  case  much  of  it  will  be 
absorbed  by  the  ground;  and  the 
drains  must  be  made  of  sufficient 
capacity  to  receive  and  contain  the 
rain  as  it  falls  ;  besides,  in  case  of 
necessity,  the  engine  may  be  made 
to  work  twenty  hours  a  day  in- 
stead  of  twdve,  until  the  danger  be 
past. 

The  main  drains  hâve  generally 
been  eut  7i  feet  deep,  and  of  width 
sufficient  to  give  them  thé  required 
capacity  to  contain  the  excess  of 
rain,  and  to  brinç  the  water  &ee.l^ 
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down  to  the  engine.  In  some  in- 
stances,  where  the  districts  are  ex- 
tensive  and  their  length  great,  it 
bas  been  found  necessary  to  make 
tbem  somewbat  deeper. 

In  ail  cases  where  it  bas  been 
requisite  to  use  steam  power,  Mr. 
Glynn  bas  applied  scoop-wbeels  to 
raise  thewater.  Thèse  scoop-wbeels 
somewbat  resemble  the  undersbot 
wbeel  of  a  water-mill,  but  instead 
of  being  tumed  by  the  impulse  of 
the  water,  tbey  are  used  to  lift  it» 
and  are  kept  in  motion  by  the  steam 
engine. 

The  floats  or  ladle-boards  of  the 
wbeels  are  made  of  wood,  and  fitted 
to  work  in  a  trougb  or  track  of 
masonry  ;  tbey  are  generally  made 
ô  feet  in  lengtb,  tbat  is  to  say,  tbey 
are  immersed  ô  feet  deep  in  the 
water,  and  their  width  or  horizontal 
dimension  varies  from  20  inches  to 
ô  feet,  according  to  the  power  of 
the  engines  employed,  and  the  bead 
of  water  to  be  overcome.  The 
wbeel-track  at  the  lower  end  com- 
municates  with  the  main  drain,  and 
at  the  bigher  end  with  the  river  ; 
the  water  in  the  river  being  kept 
ont  by  a  pair  of  pointing  doors, 
like  the  lock-gates  o^  a  canal,  which 
close  wben  the  engine  ceases  to 
work.  The  wbeels  themselves  are 
made  of  cast  iron,  formed  in  parts 
for  convenience  of  transport.  The 
float-boards  are  connected  with  the 
cast-iron  part  of  the  wbeel  by  means 
of  oak-starts,  which  are  stepped 
into  sockets  cast  in  the  circum- 
ference  of  the  wbeel  to  receive 
4bem. 

There  are  cast-iron  tootbed  seg- 
ments fitted  to  the  wbeel,  into 
which  Works  a  pinion  fixed  upon 
the  crank-sbaft  of  the  steam  engine. 
When  the  bead  of  water  in  the 
river  or  delivering  drain  does  not 
vary  much,  it  is  sufficient  to  bave 
one  speed  for  the  wbeel;  but  wbere 
the  tide  rises  in  the  jiy&r,-  ii 'is 
désirable  to  bave  two  l|i^eds  or 
powen  of  wbeel-work,  the  ûb(|  to 
Se  used  at  low  water,  tbe  otW 
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more  powerful  combination  to  act 
against  tbe  rising  tide.  But  in 
most  cases  it  is  not  requisite  to 
raise  tbe  water  more  than  3  or  4  feet 
bigher  than  tbe  surface  of  the  land 
intended  to  be  drained  ;  and  even 
tbis  is  only  necessary  wben  tbe 
rivers  are  full  between  their  banks, 
from  a  continuance  of  wet  weatber, 
or  from  upland  floods. 

In  some  instances,  tbe  beight  of 
tbe  water  in  tbe  rivers  being  affected 
by  the  tide,  the  drainage  by  natural 
outfall  can  take  place  only  during 
tbe  ebb  ;  and  bere,  in  case  of  long- 
continuing  rains,  the  natural  drain- 
age requires  the  assistance  of  me- 
cbanicid  power. 

It  bas  been  stated  tbat  tbe  main 
drains  bave  generally  been  made 
7i  feet  deep,  or  more  in  larger  dis- 
tricts, so  tbat  the  water  may  never 
rise  bigher  than  within  18  inches 
or  2  féetof  tbe  surface  of  the  ground, 
and  tbe  ladles  or  float-boards  dip 
ô  feet  below  tbe  water,  leaving  a 
foot  in  depth  below  the  dip  of  tbe 
wbeel,  tbat  the  water  may  run  freely 
to  it,  and  to  allow  for  the  casual 
obstruction  of  weeds  in  the  main 
drain,  which,  if  it  be  sufficiently 
capacious  andwell  formed,  willbring 
down  tbe  water  to  tbe  engine  with 
a  descent  of  3  inches  in  a  mile. 

Suppose  then  tbat  tbe  wbeel  dips 
5  feet  below  tbe  surface  of  the 
water  in  tbe  main  drain,  and  tbat 
tbe  water  in  tbe  river  into  which 
tbis  water  must  be  raised  and  dis- 
charged  bas  its  level  5  feet  above 
tbat  in  tbe  drain,  tbe  wbeel  in  such 
case  will  be  said  to  bave  10  feet 
bead  and  dip,  and  ought  to  be  made 
28  or  30  feet  in  diameter. 

Mr.  Glynn  bas  found  it  practi- 
cable  to  throw  out  tbe  water  against 
a  bead  of  1 0  feet  with  a  dip  of  5  feet, 
tbat  is  to  say,  15  feet  of  bead  and 
dip,  with  a  wbeel  of  35  feet  in  di- 
ameter; but  in  another  engine,  more 
recently  erected,  be  bas  made  tbe 
wbeel  40  feet  in  diameter.  Tbe 
engine  that  drives  tbis  wbeel  is  of 
80-horse  power»  and  is  situated  on 
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the  Ten-mile  Bank,  near  littlepool, 
in  the  Ide  ofEIy.  The  largest 
qiumtity  of  water  delîvered  by  one 
eiig;me  û  from  Deeping  Fen,  near 
Spalding  :  this  fen  contains  25,000 
acres,  and  ù  drained  by  two  engines, 
one  of  80  and  one  of  60  horse  power. 

The  80-hone  engine  bas  a  wheel 
of  28  feet  m  diameter,  with  float- 
boards  or  ladles  measnring  5|  feet 
by  5  feet,  and  moring  with  a  mean 
▼èIocit3r  of  6  feet  per  second  ;  so 
that  the  section  of  the  stream  is 
27i  feet,  and  the  quantity  dis- 
charged  per  second  165  cubic  feet; 
eqoal  to  more  than  4^  tons  of  water 
in  a  second,  or  about  16,200  tons 
of  water  in  an  hour. 

It  was  in  1825  that  thèse  two 
engines  were  erected,  and  at  that 
time  the  district  was  kept  in  a  half- 
cnltivated  state  by  the  help  of  forty- 
fonr  wind-mills,  the  land  at  times 
being  wholly  under  water.  It  now 
g;rows  excellent  wheat,  producing 
fiom  four  to  six  quarters  to  the 
acre.  In  many  districts,  land  bas 
been  purchased  at  from  £  10  to  £  20 
an  acre,  by  persons  who  foresaw  the 
eonsequenoesoftheseimprovements, 
and  whicfa  they  could  now  sell  at 
from  £Ô0  to  £  70  an  acre. 

This  increase  in  value  bas  arisen, 
BOt  oniy  6om  the  land  being  cleared 
from  the  injurions  effects  of  the 
water  npon  it,  but  from  the  im- 
proved  System  of  cultivation  it  bas 
enabled  the  farmers  to  adopt. 

The  fen-lands  in  Cambridgeshire 
and  great  part  of  the  neighbouring 
counties  areformed  of  a  rich  black 
earth,  consisting  of  decomposed 
vegetable  matter,  generally  from 
6  feet  to  10  feet  thick,  although  in 
some  places  much  thicker,  resting 
npon  a  bed  of  blue  galt,  containing 
day,  lime,  and  sand. 
Drainingy  as  appiied  to  lands,  towns, 
and  buildings,  is  the  art  of  drawing 
or  conveying  away  refuse  liquid 
and  other  matters,  the  accumula- 
tion of  which  would  be  detrimental 
to  animal  and  vegetable  existence. 

In  that  department  which-  re- 


lates  to  lands,  draining  compre- 
hends  also  the  methods  of  irriga- 
tmg  or  supplying  water  for  agri- 
cultural  purposes,  for  which  the 
natural  supply  is  inadéquate.  Re- 
ferring  to  towns  and  buildings,  this 
art  includes  also,  for  the  purpose  of 
thorough  cleansing,  the  artificial 
supply  of  water. 

According  to  this  comprehensive 
définition,  which  will  be  found  to 
bave  greater  practical  convenience 
than  any  more  limited  one,  Drain- 
ing comprises  observations  of  the 
relative  levels  of  districts  and  of 
their  geological  structure  ;  of  the 
several  sources  of  water,  and  the 
amount  of  their  products  ;  and  the 
construction  and  arrangement  of 
ail  the  artificial  appliances  required 
for  the  supply,  conduct,  and  dis- 
posai of  water,  and  for  conveying 
and  discharging  refuse  matters 
generally. 

The  sources  of  water  are  raîns 
and  the  océan.  The  former,  pass- 
ing  into  the  earth,  descend  along 
the  lower  surfaces,  and  form  stream  s 
and  rivers;  or  penetrate  into  some 
perméable  média,  and  accumulating 
in  subterranean  depositories,  form 
springs. 

An  examination  of  the  super- 
ficial  and  structural  features  of  the 
soil  enables  us  to  estimate  the 
quantity  of  water  présent  in  a  dis- 
trict, and  to  détermine  the  means 
that  will  be  available  for  supplying 
the  deficiency  or  discharging  the 
excess. 

The  same  observations  afford  gê- 
nerai information  required  in  order 
to  arrange  the  artificial  channels, 
drains,  sewers,  &c.,  by  which  the 
supply  and  refuse  matters  are  to 
be  conducted  and  disposed  of. 

Soils  are  retentive  of  water  in 
proportion  to  their  density  and 
compactness.  Thus,  on  clay-lands 
an  excess  of  water  is  commonly 
found,  while,  from  the  porous  tex- 
tures of  gravel  and  loose  sand, 
water  passes  rapidly  away,  and  they 
are  thu&  ke^t  \xv  «l  dr]  coi^<â^^'GL. 
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The  size  of  the  channels  or 
drains,  by  which  the  water  is  con- 
ducted  away^will  be  adapted  tothe 
superficial  extent  to  be  dramed, 
and  the  quantity  of  water  due  to 
the  district,  as  computed  firom  its 
relative  position  and  structure. 
The  construction  of  the  drains  will 
dépend  upon  the  materials  of  the 
sou,  and  the  proximity  of  those 
suitable  for  the  purpose.  Generally, 
covered  drains  are  far  préférable  to 
open  ones;  and  those  formed  with 
a  duct  of  earthen  piping  are  more 
durable  and  economical  than  any 
others.  The  implements  used  are 
rods  and  levels,  for  measuring  dis- 
tances and  ascertaining  inclinations 
of  surface; — ^tools  for  boring  the 
soil,  to  examine  substrata,  and  de- 
tect  springs,  consisting  of  augers, 
chisels,  punches,  &c.  ;  —  spades, 
shovels,  and  picks  of  varions  forms 
and  dimensions  ;  and  hoes,  scoops, 
&c.  for  clearing  ont  and  finishing 
the  form  of  drains. 

For  the  draining  of  towns  and 
buildings,  including  the  artificial 
supply  of  water,  the  best  available 
sources — such  as  rivers  and  springs 
— are  resorted  to,  and  the  advan- 
tageous  use  of  thèse  will  require  a 
careful  considération  of  the  quali- 
ties  of  the  water  obtained,  and  its 
suitabihty  for  domestic  and  manu- 
facturing  purposes.  Aniangements 
are  required  for  making  the  water 
fumished  by  rains  available  to  the 
full  extent,  andrenderingit  and  ail 
other  waters  fit  for  use  by  subsi- 
dence,  filtration,  and  purification. 

For  discharging  the  refuse  mat- 
ters  from  houses  and  other  build- 
ings, and  from  streets  and  public 
thoroughfares,  drains  and  sewers 
of  various  forms  and  materials  are 
to  be  selected,  made  of  ample  di- 
mensions and  permanent  construc- 
tion, with  such  vertical  inclination, 
and  so  arranged,  that  their  con- 
tents shall  always  hâve  a  tendency 
to  run  off,  and  never  sufifer  inter- 
ference  from  the  discharge  of  other 
channels. 
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As  a  final  point  to  be  observed 
in  any  System  of  town-drainage, 
that  of  the  ultimate  disposai  of  the 
refuse  matters  is  one  of  the  highest 
importance  in  both  a  sanatory  and 
an  economical  point  of  view.  Qo\- 
lected  in  proper  réservoirs,  and 
judiciously  treated,  thèse  matters 
may  be  distributed  in  fertilizing 
streams  over  the  fields  and  the 
gardens  of  the  suburbs,  and  will 
thus  realize  immense  value  in  im- 
proved  and  augmented  crops:  al- 
lowed  to  accumulate  in  cesspools 
beneath  human  dwellings,  they  en- 
gender  malignant  and  fatal  disease, 
and  if  finaJly  discharged  into  a 
river,  by  way  of  getting  rid  of  them, 
they  poUute  waters  otherwise  whole- 
some,  and,  in  dry  seasons,  send 
forth  from  the  baiÛLB  the  most  un- 
healthy  gases. 

Draughtj  in  ship  draughting,the  draw- 
ing  or  design  by  which  the  ship  is 
to  be  built,  which  is  generally  by  a 
Bcale  of  one-fourth  of  an  in<di  to  a 
foot 

Draute-chambeTf  a  retiring  or  with- 
drawing  room 

Draw-bcre,  the  pinning  a  mortise  and 
tenon,  by  pierdng  the  hole  through 
the  tenon  nearer  to  the  shoulder 
than  the  holes  through  the  cheeks 
from  the  abutment  in  which  the 
shoulder  is  to  come  in  contact 

Draw-bore  pins^  pièces  of  steel  in  the 
shape  of  the  frustrum  of  a  cône, 
somewhat  tapered,  and  inserted  in 
handles  with  the  greatest  diameter 
next  to  the  handle,  for  driving 
through  the  draw-bores  of  a  mor- 
tise and  tenon,  in  order  to  bring 
the  shoulder  of  the  raU  close  home 
to  the  abutment  on  the  edge  of  the 
style:  when  this  is  effected,  the 
draw-bore  pins,  when  more  than 
one  are  used,  are  taken  out  singly, 
and  the  holes  filled  up  with  wooden 
pegs 

Drawbridge,  Ali  drawbridges  are 
composed  of  two  distinct  parts,  viz. 
the  platform,  which  revolves  on  a 
horizontal  axis,  acting  as  a  barrier 
OT  ^te  TrlkeiL  in  a  vertical  position, 
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and  beoomiiig  a  bridge  when  in  a 
hodzontal  poâtion;  and  the  con- 
trivance  necessary  to  balance  the 
platform  in  every  poâtioQ.  The 
equilibrium  shonld  be  Buch  that 
fiîction  ia  the  only  force  to  be 
overcome  in  raiaing  or  lowering 
the  platform. 

The  chief  différence  between 
drawbridges  lies  in  the  arrange- 
ment of  thu  latter  contrivance;  for 
the  platforma  only  differ  in  gmall 
détails  of  construction,  which  hâve 
very  little  influence  on  the  qualities 
which  are  essential  to  the  arrange- 
ment of  the  balandng  apparatus. 
Thèse  qualities  remain  the  same, 
whether  the  drawbridges  are  used 
for  dosing  communications  in  for- 
tified  Works,  or  merely  for  forming 
passages  across  navigable  canals. 
They  are  principally  as  follows  : 

Ist.  The  whole  System  should 
possess  sufficient  strength  to  be 
perfectly  firee  from  danger  in  ail 
positions  and  at  ail  times,  and 
should  therefore  be  constructed 
of  solid  and  lasting  matériels. 

2nd.  A  small  number  of  men 
should  be  able  to  raise  or  lower 
the  bridge  in  a  short  space  of  time. 
This  quality  requires  ail  the  parts 
to  be  in  equilibrium  when  Mction 
is  not  considered. 

3rd.  The  machinery  for  raising 
and  lowering  the  bridge  should  not 
obstruct  the  communications  either 
in  front  or  in  rear  of  the  buttresses 
of  the  gateway  where  it  is  placed  ; 
and  also  the  space  formed  by  rais- 
ing the  bridge  should  be  as  wide 
as  possible,  for  this  space  consti- 
tutes  the  chief  use  of  the  bridge. 

4th.  The  counterpoise  and  the 
machinery  attached  to  it  should  be 
raised  as  little  as  possible  above 
the  platform  when  vertical,  in  or- 
der  that  it  may  not  be  much  ex- 
posed  to  an  enemy's  fire,  and  that 
it  may  be  easily  covered  by  the  ad- 
vanced  works;  besides  that,  by 
raising  it,  the  expense  of  construct- 
ing  and  the  inconvenience  of  work- 
ing  the  machinery  are  increased, 
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and  the  strength  of  the  gateway  or 
postem  is  sometimes  diminished. 

5th.  The  counterpoise  and  its 
machinery  should  not  be  much  be- 
low  the  level  of  the  ground,  and 
particularly  very  little  below  the 
level  of  the  surface  of  the  water  in 
wet  ditches.  At  ail  events,  the 
descending  parts  should  be  enclosed 
in  narrow  shafts  of  masonry  secure 
fromdamp.  Inordernottoweaken 
the  postem  walls,  they  should  be 
at  least  3  feet  in  rear  of  them. 

Drawing  is  the  art  of  representing 
objects  on  a  flat  surface  by  lines 
describing  their  forms  and  contours 
alone,  independently  of  colour  or 
even  shadow,  although  the  latter 
is  closely  allied  vrith  drawing,  both 
in  practice  and  theory 

Draioings  inpeneil  are  sometimes  re- 
quired  to  be  fixed:  this  can  be 
donc  by  using  water-starch  made 
to  the  consistency  of  that  employed 
by  laundresses:  it  should  be  ap- 
pUed  with  a  broad  cameVs  hair 
brush,  as  in  vamishing.  Isinglas 
size,  and  rice-water,  "are  sometimes 
used,  but  are  not  so  good  as  the 
first-named  substance. 

Dredge*8  Suspension  Bridge  consists 
in  making  the  chains  of  sufficient 
magnitude  and  strength  at  the 
points  of  suspension  to-  support 
with  safety  the  greatest  permanent 
and  contingent  load  to  which,  un- 
der  the  circumstances  of  locality, 
they  are  ever  likely  to  be  exposed; 
and  firom  thence,  to  taper  or  dimi- 
nish  them  gradually  to  the  middle 
of  the  bridge,  where  the  strain  be- 
comes  essentially  evanescent.  The 
graduai  diminution  of  the  chains, 
however,  is  not  the  only  peculiarity 
which  characterizes  this  mode  of 
construction,  and  marks  its  utility. 
The  suspending-rods  or  bars  that 
support  the  platform,  or  roadway, 
instead  of  being  hung  vertically  or 
at  right  angles  to  the  plane  of  the 
horizon,  are  indined  to  it  in  angles 
which  vary  in  magnitude  firom  the 
àbutments  to  the  middle  of  the 
bridge,  whetft  tlkfe  q>V!»&q^£^  ,«^'m^\ 
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as  the  stress  upon  the  chainSy  at- 
tains  its  minimum  value. 

Bredging  machines^  mechanical  con- 
trivances  placed  in  the  hull  of  a 
vessel,  and  floated  in  situations  for 
the  dredging  and  clearing  away  of 
deposited  matter  from  the  beds  of 
rivers,  canals,  harbours,  basins,  &c. 
Some  machines  for  thèse  purposes 
are  to  be  compared  to  harrows  or 
shovels,  which  loosen  the  deposit 
preparatory  to  its  removal  either 
by  the  action  of  the  tide  or  stream; 
but  for  the  more  gênerai  purposes 
of  dredging,  vast  improvements 
hâve  been  effected.  The  machinery 
of  the  best  construction  is  described 
in  Weale's  *Quarterly  Papers  on 
Engineering.' 

DressingSy  the  mouldings  and  sculp- 
tured  décorations  of  ail  kinds  which 
are  used  on  the  walls  and  ceilings 
of  a  building  for  the  purpose  of  or- 
nament 

Drifty  a  pièce  of  hardened  steel, 
notched  at  the  sides  and  made 
slightly  tapering:  it  is  used  for 
enlarging  ahole  in  a  pièce  of  métal 
to  a  particular  size  by  being  driven 
through  it 

Drift,  the  horizontal  force  which  an 
arch  exerts  with  a  tendency  to 
overset  the  piers  from  which  it 
springs 

DriftSt  in  the  sheer  draught,  are 
where  the  rails  are  eut  off  and 
ended  with  a  scroll.  Pièces  fitted 
to  form  the  drifts  are  called  drift- 
pieces. 

Driftway,  in  mining,  is  a  passage  eut 
under  the  earth  from  shaft  to  shaft 

Drill,  a  tool  for  cutting  a  circular 
hole  in  a  pièce  of  métal 

DriUmg  machine^  a  machine  for  cut- 
ting circular  holes  in  métal  by 
means  of  a  revolving  drill 

Drillinfff  the  art  of  boring  small  holes. 
Drilling  may  be  effected  in  alathe. 
The  dnll  is  screwed  upon  the  spin- 
dle,  so  that  its  point  shall  tum  ex- 
actly  opposite  that  of  the  screw  in 
the  shîfting  head.  Varions  inge- 
m'ous  improvements  hâve  recently 

been  made. 
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Dript  the  projecting  edge  of  a  mould- 
ing  channeled  beneath,  so  that  the 
rain  will  drip  from  it  :  the  corona 
of  the  Italian  architects 

Dripstùncy  called  also  the  'label,' 
*weather  moulding,'  and  *water 
table,'  a  projecting  tablet  or  mould- 
ing  over  the  heads  of  doorways, 
Windows,  archways,  niches,  &c. 

Driver,  the  foremost  spur  in  the 
bulge-ways,  the  heel  of  which  is 
fayed  to  the  foreside  of  the  fore- 
most poppet,  and  the  sides  placed 
to  look  fore  and  aft  in  a  ship 

Driver  y  the  bent  pièce  of  iron  fixed  in 
the  centre  chuck,  and  projecting 
over  it  to  meet  the  carrier,  and 
drive  it  forward 

Drivinç  shaft ,  any  shaft  which  gives 
motion  to  another  shaft 

Driving  sprinçs,  the  springs  fixed 
upon  the  boxes  of  the  driving  axle 
of  a  locomotive  engine,  to  support 
the  weight  and  to  deaden  the 
shocks  caused  by  irregularities  in 
the  rails 

Driving  wheelSf  the  large  wheels  of  a 
locomotive  engine,  which  are  fixed 
upon  the  crank-axle,  or  main  shaft 
of  the  engine 

Drunif  in  architecture,  thebell-formed 
part  ofthe  Corinthian  and  Compo- 
site capitals 

Drum,  a  hoUow  cylinder  fixed  on  a 
shaft,  for  driving  another  shaft  by 
a  band 

Drummond  lightf  a  peculiar  light 
invented  /by  the  late  Capt.  Drum- 
mond, called  a  heliostat,  which  re- 
flected  the  sun's  rays  in  suffident 
abundance  to  render  the  station 
which  was  to  be  observed  visible. 
This  invention  obviated  the  diffi- 
culty  of  distinguisliing  the  stations 
chosen  for  the  angular  points  of 
the  triangles  in  a  geodesical  sur- 
vey  :  where  those  stations  are  many 
miles  asunder,  it  is  necessary  to 
hâve  recourse  to  illuminations  even 
in  day-time. 

Dntxeyt  timber  in  a  state  of  decay, 
with  white  spongy  veins 

Dryness  is  a  term  by  which  artists 
expie^^  ^'È  cumasiotL  defect  of  the 
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eailj  paînten  in  mï,  who  had  but 
lîttle  knowledge  of  the  flowing  con- 
toun  which  80  elegantly  show  the 
délicate  fonns  of  the  limbs  and  the 
insertion  of  the  muscles  ;  the  flesh 
in  their  colouring  appearing  hard 
and  stiff,  instead  of  expressing  a 
pleasing  scrftness.  The  draperies 
of  those  early  painters,  and  parti- 
colarly  of  the  Germans,  concealed 
the  limbs  of  the  figures,  without 
tmth  or  élégance  of  choice;  and 
even  in  their  best  masters,  the  dra- 
peries very  frequently  either  de- 
meaned  or  encumbered  the  figures. 

Dry^rotf  a  disease  affecting  timber, 
and  particularly  the  oak  employed 
for  naval  purposes.  Many  contri- 
vances  are  employed  as  remédies 
which  hâve  recently  been  patented, 
and  hâve  been  successfùlly  applied. 

Dubf  to  work  with  the  adze 

DuetiUmeter,  an  instrument  for  com- 
paring  the  ductility  of  lead,  tin,  &c. 

DuetUUy  is  that  property  of  bodies 
which  admits  of  their  being  drawn 
ont  in  length,  while  their  diameter 
is  diminished,  without  any  actual 
fracture.  Gold,  silyer,  platinum, 
iron,  copper,  zinc,  tin,  lead,  nickel, 
are  ductile  in  the  order  hère  given  : 
wire.drawing  dépends  on  ductility. 

Ductility,  the  property  possessed  by 
certain  bodies  of  }ielding  to  percus- 
sion, and  receiving  a  chtuige  of  form 
without  breaking 

Dums  (in  Comish),  frames  of  wood 
like  the  jambs  of  a  door  or  the 
frame  of  a  window  ;  set  in  loose 
ground  in  adits  and  places  that  are 
weak  and  liable  to  £edl  in  or  tumble 
down 

Dungeon,  a  place  of  incarcération,  for- 
merly  the  principal  tower  or  keep  of 
a  castlc  :  it  was  always  the  strongest 
and  leastaccessiblepartof  abuilding 

Durbar  (Persian),  a  court  or  building 
where  the  sovereign  or  viceroy  gives 
audience 

Dutch  Pinkf  English  and  Italian 
Pinks,  are  bright  yellow  colours 
used  in  distemper  and  for  paper- 
staining,  and  other  ordinary  pur- 
poses.    The  pigment  called  *stil,' 


or  '  stil  de  grain,'  is  a  similar  pré- 
paration, and  a  very  fugitive  yellow, 
the  darker  kind  c^  wMch  is  called 
Brown  Pink. 

Dutch  ScAool  of  Pam/my.  — This 
school  of  art  cannot  be  '  said  to 
possess  the  perfections  that  are  to 
be  observed  in  the  Flemish  school  ; 
their  subjects  are  derived  from  the 
tavem,  the  smith's  shop,  and  from 
vulgar  amusements  of  the  rudest 
peasants.  The  expressions  are  suf- 
ficiently  marked  ;  but  it  is  the  ex- 
pression of  passions  which  debase, 
instead  of  ennobling  human  nature. 
It  must  be  acknowledged,  at  the 
same  time,  that  the  Dutch  painters 
hâve  succeeded  in  several  branches 
of  the  art.  If  they  bave  chosen  low 
subjects  of  imitation,  they  hâve  re- 
presented  them  with  great  exact, 
ness;  and  tmth  must  always  please. 
If  they  bave  not  succeeded  in  most 
difficult  parts  of  the  chiaro-oscuro, 
they  at  least  excel  in  the  most 
striidng,  such  as  in  light  confined 
in  a  narrow  space,  night  illuminated 
by  the  moon,  or  by  torches,  and  the 
light  of  a  smith's  forge.  The  Dutch 
understand  the  gradations  of  colours. 
They  hâve  no  rivais  in  landscape 
painting,  considered  as  the  faithÂil 
représentation  of  a  particular  scène  ; 
but  they  are  far  from  equalling 
Titian,  Poussin,  Claude  Lorraine, 
&c.,  who  hâve  carried  to  the 
greatest  perfection  the  idéal  land- 
scape ;  and  whose  pictures,  instead 
of  being  the  topographical  repré- 
sentation of  certain  places,  are  the 
combined  resuit  of  every  thingbeau- 
tiful  in  imagination  or  in  nature. 

Dyeing  is  the  art  of  staining  textile 
substances  with  permanent  colours 

Dyke,  in  coal  mining,  the  banks  of 
basait  or  whin,  by  which  the  coal 
strata  are  frequently  divided 

Dynamics,  the  science  of  moving 
powers,  or  of  the  action  of  forces  on 
solid  bodies  when  the  resuit  of  that 
action  is  motion. 

GENERAL  DEFINITIONS. 

1.  The  mass  of  a  body  is  the 
quantlty  of  mattet  of  'v\aRj2k.  v^  \%i 
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composed,  and  is  proportional  to  its 
weight,  or  to  ih&  force  which  must 
be  applied  to  the  body  to  prevent 
its  gravitating  to  the  ear&,  and 
which,  being  greater  or  less  as  the 
mass  is  greater  or  less,  we  regard 
as  a  measure  of  the  mass  itself. 

2.  Density  is  a  word  by  which 
we  indicate  the  comparative  close- 
ness  or  otherwise  of  the  partides  of 
bodies,  and  is  synonymous  with  the 
term  spécifie  gravity,  Those  bodies 
which  bave  the  greatest  nmnber  of 
particles,  or  the  greatest  quantity 
of  matter,  in  a  given  magnitude,  we 
call  most  dense;  those  which  hâve 
the  least  quantity  of  matter,  leaat 
dense.  Thus  lead  is  more  dense 
than  freestone;  freestone  more 
dense  than  oak;  and  oak  more 
dense  than  cork. 

3.  The  vehcity  with  which  a 
body  in  motion  moves,  is  measured 
by  the  space  over  which  it  passes  in 
any  given  time;  the  unit  usually 
assumed  being  one  second. 

4.  If  the  body  passes  over  an 
equal  space  in  each  successive  unit 
of  time,  the  body  is  said  to  move 
uniformly,  or  to  hâve  a  un\fo7rm 
veloctiyt  and  the  measure  of  such 
velocity  is  the  space  actually  passed 
over  by  the  body  in  each  second. 

5.  If,  however,  the  body  passes 
over  a  greater  space  in  each  suc- 
cessive second  than  it  did  in  the 
preceding,  then  it  is  said  to  move 
with  an  accelerated  velocity  :  when 
the  différences  between  the  spaces 
moved  over  in  any  two  successive 
seconds  is  the  same,  at  whatever 
period  of  the  body's  motion  they  be 
taken,  or  in  other  words,  when  the 
successive  spaces  form  an  arithme- 
tical  progression,  the  body  is  said 
to  move  with  a  uniformly  accele- 
rated velocity  ;  but  when  the  spaces 
passed  over  in  successive  seconds 


increase  according  to  any  other  law, 
the  body  is  then  said  to  bave  its 
velocity  variably  accelerated. 

6.  If,  on  the  other  hand,  the  body 
passes  over  a  smaller  space  in  each 
successive  second  than  it  did  in  the 
preceding,  then  it  is  said  to  move 
with  a  retarded  velocity  ;  which,  if 
the  successive  spaces  form  a  de- 
ereasing  arithmetical  séries,  is  said 
to  be  un^ormly  retarded;  if  other- 
wi8e,itis8aid  tohevariably  retarded, 

7.  The  velocity  of  a  body  whose 
motion  is  variable  is  expressed  at 
any  moment  by  the  space  which  it 
toould  pass  over  in  a  second^  if  its 
velocity  at  the  moment  spoken  of 
were  to  continue  wntform  for  that 
period, 

8.  Mechamcaleffectvimeasvatà 
by  the  product  of  the  mass  or 
weight  of  the  body  into  the  space 
over  which  it  bas  been  moved  ;  no 
regard  being  had  to  the  time  occu- 
pied.  The  unit  of  mechanical  effect 
is  a  weight  of  one  pound  ndsed 
through  a  space  of  one  foot. 

9.  The  momentum  of  a  body  in 
motion  means  the  mechanical  effect 
which  such  a  body  will  produce  in 
a  moment  (or  second)  of  time,  and 
varies  as  the  weight  of  the  body 
multiplied  by  its  velocity, 

10.  The  vis  viva  of  a  body  in 
motion  is  the  whole  mechanical 
effect  which  it  will  produce  in 
being  brought  to  a  state  qfrest,  no 
regû*d  being  had  to  the  time  in 
which  the  effect  is  produced,  and 
it  varies  as  the  weight  of  the  body 
multiplied  by  the  square  of  its 
velocity. 

Dynamometer^  an  instrument  which 
measures  any  thing  to  which  the 
name  of  power  bas  been  given, 
whether  that  of  an  animal  or  other- 
wise 

DysodilCf  a  papyraceous  brown  coal 


EAR 
Early  English  Architecture^  the  first 
of  the  pointed  or  Gothic  styles  of 
architecture  med  in  Ëngland.    It 

162 


EAR 
immediately  succeeded  the  Norman 
towards  the  end  of  the  12th  cen- 
tury,  and  gradually  merged  into 
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the  DeqoratEil  at  tbe  end  oS  llie 
13th.  The  moitldings  coasist  of 
allernate  ronnds  anil  dcEiily  eut 
holloiTi,  witb  small  Gilets,  pro- 
ducîng  B  strong  eflccc  of  ligbC  luid 
ihadon.  Tbe  arches  are  usually 
eqnilateral  orlanced-aliapeditbougti 
drop-sjcheB  are  frequently  met 
■with,  and  sometimes  pointed  scg- 
mented  arches  :  trefoil  andcinquc- 
foil  orcbes  are  also  often  used  in 
email  opecinga  and  paneliogs. 
The  doorwaya  ot  tliis  ityle,  in 
lai^  buildings,  are  aften  dicidcd 
into  two  by  a  aingle  sbaft  or  smail 
pin,  with  s  qnatrE-foil  or  athcr 
omament.  The  winiiowi  are  al- 
Inoat  universally  of  long  and  narraw 
proportions,  and  are  used  aingly, 

lÎTe,  and  aeven:  irhen  thus  com- 
bined,  the  »pace  between  them 
lometimes  but  little  exceedn  tbe 
widlh  of  the  mullion»  nf  the  later 
styles.     Croined  ceilings  are  very 


Common  in  tbis  style,  Tbe  pillons 
uiually  consLst  of  imall  sliafts  ar- 
rangcd  round  alsrger  drcular  pier, 
but  otbera  of  a  <USèrent  kind  are 
•ometiniei  found.  The  capilali 
coniiat  of  plain  mouldinga,  or  are 
enriclicd  with  fohage  and  sculpture 
charactfribtic  of  tbe  style. 
£arlh-vork,  Tbe  patcntcd  cicavator, 
originally  an  American  invention, 
il  capable  o(  cntting  and  leveliing 
earth-work  for  the  making  of  rail. 
ways  end  for  other  work<  at  a  cost 
coDBÎdcrably  below  manual  labour, 
and  wliicb  bas  the  additioaal  ad- 
vantage  of  saving  mueb  timc 
forma  an  important  coniideration 
in  railway  making. 

By  the  atteuilaneeof  the  engiae- 
man  and  aasistant,  togrthcr  with 
the  labour  of  six  nien  for  carting 
away  tbe  retooved  earth-work,  ''  ' 
machine,  it  i«  said,  can  be  i 
10  eicavate  1500  cuhic  yards  in 
tH'elve  hours,  at  a  cost  of  fuel  of 
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I2s,  per  diem.  The  cost  of  the 
machine  is  iS1500.  Earth-work 
in  England  has  generally  been 
takcn  at  lOd  to  Is.  per  yard. 

This  apparatus  is  a  strong  rect- 
angular  frame  of  wood,  or  other 
material,  mounted  upon  wheels, 
supported,  together  with  the  ma- 
chine, on  a  temporary  railroad  : 
at  one  end  of  this  frame  is  a  strong 
crâne,  consisting  of  a  vertical  shaft 
or  pillar,  \nth  the  jib  supported  by 
diagonal  stays,  or  arms  :  to  the 
end  of  the  chain  tackle  is  suspended 
a  scoop,  shovel,  or  scraper,  made 
of  strong  boiler-plate  iron,  and 
consisting  of  two  sides,  end,  and 
bottom,  the  edge  of  which  latter  is 
provided  with  four  or  more  pro- 
jecting  points  or  cutters  ;  and  be- 
tween  thèse,  and  at  their  roots,  is 
a  steel  edge,  well  tempered,  so  as 
to  resist  stone  or  other  hard  sub- 
tance with  which  it  may  come  in 
contact:  the  chain  tackle  is  at- 
tached  to  the  sides  of  the  shovel, 
and  passes  over  a  pulley  at  the  end 
of  the  jib,  and  over  another  pulley 
fixed  on  the  top  of  the  pillar  or 
support  of  the  crâne,  and  from 
thence  to  the  barrel,  upon  which 
it  is  made  to  coil:  the  periphery 
of  ^  the  last-mentioned  pulley  is 
formed  with  indentations  to  receive 
the  links  of  the  chain,  for  the  pur- 
pose  of  giving  motion  to  the  pulley, 
which  has  on  its  axis  a  bevel- 
wheel,  taking  into  and  driving  a 
similar  wheel,  upon  the  end  of  an 
inclined  shaft,  which  shaft  actuates 
certain  machinery  fixed  to  and 
supported  by  the  diagonal  arms  of 
the  crâne.  This  machinery  con- 
sists  of  a  barrel,  with  other  appur- 
tenances,  round  which  is  passed  a 
chain,  with  its  ends  attached  to 
the  opposite  ends  of  a  beam  or 
arm,  which  is  also  fixed  to  the 
shovel  or  scraper.  The  crâne  is 
capable  of  being  moved  round,  so 
as  to  turn  the  scoop,  when  ele- 
vated,  either  to  the  right  or  left,  in 
a  horizontal  direction  :  for  this 
purpose   a,    '  horse-shoe   pulley,* 
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having  a  groove  in  its  periphery,  is 
afiixed  to  the  upper  part  of  the 
crâne:  a  chain,  attached  at  each 
end  to  a  transverse  bar,  passes 
round  this  pulley,  and  over  certain 
horizontal  and  vertical  guide  pul- 
leys,  to  a  barrel,  in  such  a  manner 
that,  by  reversing  the  motion  of 
the  barrel,  the  jib  of  the  crâne  can 
be  tumed  either  to  the  right  or 
left.  A  steam  engine  is  erected  at 
one  end  of  the  rectangular  frame, 
or  platform,  for  the  purpose  of 
giving  motion  to  the  varions  parts 
of  the  apparatus.  When  com- 
mencifig  opération,  the  shovel,  or 
scraper,  is  suspended  by  the  chain 
tackle  in  a  nearly  vertical  position, 
with  the  steel  points  towards  the 
ground  :  by  releasing  the  clicks, 
or  catches,  of  the  chain  barrel,  and 
applying  the  brake,  the  shovel  will 
be  lowered,  and  force  itself,  by  its 
own  weight,  into  the  ground  ;  then 
by  communicating  motion  to  the 
chain  barrel,  the  tackle  will  be 
raised,  and,  by  means  of  the  in- 
dented  grooved  pulley,  motion  will 
be  given  to  the  shaft,  which  ac- 
tuates the  machinery  on  the  dia- 
gonal arms,  which  in  its  turn  will 
force  forward  the  shovel  into  the 
ground.  At  the  same  time  that  this 
motion  is  going  forward,  the  sho- 
vel, or  scraper,  is  being  raised  or 
lifted  up  by  the  tackle,  by  which 
means  the  shovel  has  a  double 
motion, — a  thrusting  forward  mo- 
tion and  a  lifting  motion.  'When 
the  shovel  has  become  filled,  and 
attained  its  proper  altitude,  thèse 
motions  stop  ;  and  the  shovel  being 
prevented  from  retuming  by  the 
clicks,  or  catches,  the  other  barrel 
is  thrown  into  gear  by  means  of  a 
coupling  or  clutch-box,  and  the 
crâne  turned  round  so  as  to  bring 
the  shovel  over  the  cart,  or  other 
place  of  deposit;  and  by  certain 
arrangements  it  is  tumed  up  so  as 
to  empty  itself;  in  which  position 
it  is  again  ready  for  another 
opération. 
EaseU    for  painters,  the  frame    on 
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which  the  canvas  is  laid,  stretched 
for  painting 

East  Indian  Black  wood  grows  to  an 
immense  size,  and  is  much  used  for 
making  fumiture 

Easier,  a  moveable  feast  held  in  com- 
mémoration of  the  Résurrection. 
Being  the  most  important  and  most 
andent  in  observance,  it  govems 
the  other  moveable  feasts  tlorough- 
out  the  year. 

Eaves,  the  lower  edge  of  a  sloping 
roof  which  overhangs  the  face  of 
a  wall,  for  the  purpose  of  throwing 
off  the  water 

Ebony  wood  is  of  several  colours,  as 
yeUow,  red,  green,  and  black.  The 
latter  is  always  preferred,  and  is 
much  used.  It  is  imported  princi- 
pally  from  the  East,  and  is  used  for 
cabinet,  mosaic,  and  tumery  work, 
for  flûtes,  handles  of  doors,  knives, 
surgeons'  instruments,  piano-forte 
keys,  &c. 

EborariWf  a  term  applied  by  the  Ro- 
mans to  a  kind  of  ivory-work 

EecentriCf  or  Excentricy  a  circular  dise 
revolying  within  a  strap  or  ring, 
and  haying  its  axis  of  révolution 
on  one  side  of  the  centre.  It  is 
used  as  a  substitute  for  a  crank  for 
giving  a  reciprocating  motion  to 
the  shde-valve  or  to  the  feed-pump 
of  a  steam  engine. 

Eeeenirics  are  circular  sheaves  with  a 
hole  for  the  driving-wheel  axle, 
about  2  inches  out  of  the  centre  of 
the  sheave  of  a  locomotive  engine, 
i^rhich  thus  makes  it  project  some 
4  inehes  more  from  the  centre  of 
the  driving  axle  on  one  side  than 
on  the  other.  It  is  this  eccentricity 
of  motion  which  works  the  slide- 
valve  gear  and  pumps  in  a  very 
satisfactory  manner.  Eccentrics 
are  fitted  in  two  parts,  and  secured 
to  the  axle  by  a  hoop  and  set- 
bolts. 

Eeeentric  hoops,  hoops  fitted  round 

the  projecting  part  of  the  eeeentric 

sheaves  of  a  locomotive  engine,  to 

strengthen  them 

Eeeentric  rod  and  strap,  the  rod,  the 

strap  end  of  which  endrcles  the 
_ 


eeeentric  sheave,  and  the  other  end 
connects  it  with  the  quadrant,  or 
rocking-shaft,  according  to  the 
class  of  a  locomotive  engine.  In 
some  engines  the  end  is  forked  to 
go  on  the  stud  of  the  rocking- 
shaffc,  and  opens  out  something 
like  the  letter  Y;  or  when  only 
one  rod  is  used  for  both  back  and 
forward  movements,  it  resembles 
the  letter  X.  In  other  engines  it 
is  attached  to  the  quadrants  by  a 
boit,  one  rod  for  forward  gear,  and 
another  rod  for  backward  gear. 

Eeeentric  rod,  the  rod  Connecting  the 
eeeentric  strap  to  the  lever  which 
moves  the  slide-valve 

Eeeentric  strap,  a  brass  ring  formed 
by  two  pièces  boi|ed  together,  and 
fixed  to  the  eeeentric  rod:  the 
ring  fits  a  grooved  part  in  the  dr- 
cumference  of  the  eeeentric 

Echinus,  the  egg  and  anchor,  or  egg 
and  tongue  omament  found  carved 
on  the  ovolo,  in  classical  architec- 
ture 

Echinus,  a  member  of  the  Doric  capi- 
tal ;  so  called  from  its  resemblance 
to  the  echinus,  or  large  vase,  in 
which  drinking-cups  were  washed 

Eephora,  the  projection  of  any  mem- 
ber or  moulding  before  the  face  of 
the  member  or  moulding  next  be- 
lowit 

Eduction  p^e,  the  pipe  from  the  ex- 
haust  passage  of  the  cylinder  to  the 
condenser 

Effect  is  the  art  of  giving  to  a  draw- 
ing  a  striking  appearance,  or  so- 
lemnity,  awe,  sadness,  mirth  or 
tranquillity,  by  a  judicious  combi- 
nation  of  objects,  and  by  strong 
light  and  shadow.  It  is  a  faithfiil 
représentation  of  the  appearance  of 
nature,  best  seen  under  certain  cir- 
cumstances  and  at  certain  times, 
such  as  moming  effect,  evening 
effect,  twilight  effect,  and  stormy 
effect,  torch-light  and  candle-light 
effects,  &c. 

Effects  of  buildings,  **  The  site  adap- 
ted  for  buildings,  and  the  accompa- 
niments  of  terraces,  ^de\!A,  «.\i<3^ 
other  decoTationft  to  %«^  o%  ^€sx 
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architectural  designs,  are  subjects 
for  considération  in  which  we  are 
influenoed  by  the  désire  to  raise 
and  extend  the  theory  and  practice 
to  what  we  consider  belongs  tothe 
art.  It  was  in  Italy,  when  the  fine 
arts  were  in  perfection,  that  the 
laying  ont  great  villas  was  prac- 
tised  by  artists  who  often  combined 
the  practice  of  painting  and  archi- 
tecture ;  and  until  it  be  adopted  in 
England,  the  designs  of  the  archi- 
tect  neyer  will  hâve  justice  donc  to 
them  in  the  exécution.  Our  parks 
may  be  beautiful,  our  mansions 
faultlesB  in  design  ;  but  nothing  is 
more  rare  than  to  see  the  two  pro- 
perly  connected.  Let  the  architect 
by  study  and  observation  qualify 
himself  to  include  in  his  art  the 
décorations  around  the  immédiate 
site  of  the  intended  building,  toge- 
ther  with  its  interior  adomment, 
fiimiture,  and  upholstery,  and  the 
growing  taste  among  the  gentry  of 
England  vnH  second  such  laudable 
eflforts." 
Egyptian  Architecture  had  its  oiigin 
2222  years  before  Christ,  and  ad- 
vanced  and  flourished  under  dif- 
férent dynasties.  The  first  includes 
the  two  great  dynasties  of  Theban 
princes,  who  govemed  Eg3rpt  dur- 
ing  her  '^rnost  high  and  palmy 
State,"  when  Thebes  sent  forth  her 
armies  to  distant  conquest.  In  the 
second  period  is  coniprised  the 
érection  of  the  Pyramids.  The 
third  includes  the  reîgns  of  the 
Ptolemies  and  earlier  Csesars,  im- 
der  whom  Egyptian  architecture 
flourished  in  a  second  youth,  and 
almost  attained  its  original  splen- 
dour.  Egyptian  architecture,  so 
massive  and  so  sombre,  with  its 
vast  aisled  halls  without  Windows, 
its  close  files  of  gigantic  columns, 
and  its  colossal  statues,  owes  many 
characteristic  forms  and  effects  to 
earlier  cavem  temples  in  Ethiopia. 
One  of  the  most  striking  peculiari- 
ties  of  the  style  is  the  pyramidal 
character  of  the  ascending  Unes  : 
ît  is  observed  in  the  outline  of  t\ie 


portai  and  the  gigantic  pylon,  in 
walls,  doorways,  pedestals,  and 
screens:  it  pervades  the  whole 
System,  and  must  bave  been  occa- 
sioned  by  circumstances  connected 
with  its  origin.  The  représenta- 
tions given  in  ancient  paintings 
show  a  remarkable  love  of  uniform- 
ity  of  arrangement  of  their  do- 
mestic  houses  and  gardens.  In  an 
ordinary  house  a  number  of  cham- 
bers  were  ranged  round  a  rectan- 
gular  court,  as  at  Pompeii.  The 
larger  mansions  sometimes  consist- 
ed  of  an  assemblage  of  such  courts, 
the  whole  occupying  a  square  or 
oblong  plot.  Sometimes  a  central 
group  of  buildings  was  surrounded 
by  a  narrow  court.  A  spacious  area 
often  extended  from  front  to  rear, 
with  a  chief  and  side  entrances  at 
either  end:  the  exterior  had  no- 
thing of  the  pondérons  character 
of  temple  structures,  which  would 
hâve  been  ill-suited  to  the  wants 
and  festivities  of  social  life.  Houses 
two  and  three  stories  high  were 
common;  but  large  mansions  ap- 
pearto  hâve  been  low  and  extensive 
rather  than  lofty.  The  terraced 
top  was  covered  by  an  awning  or 
roof,  supported  on  light  graceful 
^columns. 

Eidographf  an  instrument  contrived 
for  the  purpose  of  copying  draw- 
mgs  ! 

Ekeinfft  in  ship-building,  a  pièce  fitted 
to  make  good  a  deficiency  in  length 
on  the  lower  part  of  the  supporter 
under  the  cat-head,  &c.  ;  likewise 
the  pièce  of  carved  work  under  the 
lower  end  of  the  quarter-piece  at 
the  aft  part  of  the  quarter-gal- 
lery 

ElastiCy  springy,  having  the  power  of 
retuming  to  the  form  from  which 
it  was  distorted 

Elastic  force  qf  steam.  The  French 
reckon  an  atmosphère  to  be  equal 
to  a  column  of  mercury  *76  of  a 
mètre  in  height,  which  is  only 
29*92  inches,  and  the  boiling  point 
of  their  thermometer  is  adapted 
thereto;  whereas,  since  about  the 


166 


•«*> 


ELD 


elementâry  instruction. 


ELE 


ccmimeiicemeiit  of  the  présent  oen- 
tnry,  the  EngUsh  hâve  reckoned  it 
to  be  30  inches.  This  dreumstance 
accounts  in  some  degree  for  their 
sçale  of  températures  differing  from 
Mr.  Southem's. 

The  French  acconnt  of  the  occa- 
sion of  making  their  experiments 
on  the  températures  corresponding 
to  différent  elasticities  of  steam,  in 
1829,  contains  the  following  pas- 
sage :  **  Science  did  not  then  pos- 
sess  this  knowledge,  and  engineers 
appointed  to  superintend  the  con- 
struction of  steam  engines  had  no 
other  guidance  than  some  discord- 
ant measures  upon  the  tempera- 
tares  which  correspond  to  the  elas- 
ticities between  one  and  eight  at- 
mosphères: for  higher  pressures 
there  was  no  resuit  of  direct  expe- 
rimentSi  nor  any  theory  which 
could  supply  the  deficiency/' 

Elder  wood,  The  branches  of  the  elder 
contain  a  very  light  kind  of  pith, 
which  is  usedy  when  dried,  for  elec- 
trical  purposes;  the  wood  is  also 
fîrequently  used  for  carpenters' 
rules,  weavers'  shuttles,  &c. 

Electrical  state  of  the  atmosphère, 
The  electrical  condition  of  the  air 
in  serene  and  tempestuous  weather 
has  been  too  much  overlooked  by 
meteorologists.  The  atmosphère 
is  generally  found  to  be  in  an  elec- 
trical state.  The  apparatus  for 
thèse  observations  is  simply  a  me- 
tallic  rod,  insulated  at  its  lower 
extremity,  elevated  at  some  height 
above  the  ground,  and  communi- 
cating  with  an  electroscope.  When 
the  amenity  of  the  weather  will 
permit,  a  kite  should  be  raîsed,  in 
the  string  of  which  a  metallic  wire 
should  be  interwoven  :  this  will 
collect  the  electricity  of  the  higher 
régions  of  the  air.  The  atmosphère 
is  usually  found  to  be  positively 
electrified,  and  its  electricity  is 
stronger  in  the  winter  than  in  the 
summer  ;  and  during  the  day  than 
in  the  night. 

Electricity  (from  electrum,  amber), 
was  a  name  given  at  first  to  some 

le} 


peculiar  affecta  observed  on  nib- 
bing  that  substance,  and  gradually 
extended  to  an  immense  collection 
of  facts  of  a  similar  kind,  as  well 
as  to  the  cause  of  thèse  effects, 
whatevcr  it  may  be,  and  to  the 
science  which  investigates  their 
laws. 

This  science  is  sometimes  divided 
into  five  or  six  branches,  according 
to  the  modes  in  which  electric  ef- 
fects may  be  brought  about.  The 
tenu  atmotpheric  electricity  applies 
to  that  which  is  naturally  exhibited 
at  nearly  ail  times,  but  especially 
in  thunder-storms  ;  common  or 
frictional  electricity,  to  that  deve- 
loped  by  mère  mechanical  actions  ; 
galoanimi  or  voltaic  electricity,  to 
that  developed  by  chemical  action; 
#Â«nno-electricity,  by  the  action  of 
beat;  f7uz$m«/o-electricity,  by  that 
of  magnetism  ;  and  animal  electri- 
city, by  the  \rill  of  certain  fishes, 
wMch  use  this  power  as  a  defence. 
A  more  modem  and  comprehensive 
division  is  into — 1.  Elecirostatics^ 
or  tensional  electricity,  referring  to 
those  effects  in  which  the  agency 
seems  to  bave  the  equilibrium  of 
its  distribution  disturbed,  so  as  to 
be  excessive  or  déficient  in  certain 
bodies,  making  them  appear  in  dif- 
férent States,  2.  Electro-dynamicSf 
or  current  electricity,  describing 
those  effects  in  which  the  agency 
appears  to  be  moving  from  place  to 
place,  and  displaying  momentum. 

Electrum^  from  tlfe  Greek,  a  name 
given  to  amber,  or  to  a  mixture  of 
metals  composed  of  gold  and  silver 

Electrum^  argentiferous  gold;  an  alloy 
of  silver 

Elégance^  in  a  design,  is  a  manner 
which  embellishes  and  heightens 
objects,  either  as  to  their  form  or 
colour,  or  both,  without  destroying 
or  perverting  truth 

Elementâry  Instruction,  Before  en- 
tering  into  practice,  it  will  be  ne- 
cessary  to  bear  the  following  rules 
and  tables  always  in  mind;  and 
although  we  are  to  suppose  every 
one  already  -^eW.  «jc^^^vclX.^.^  ^Nî^\ 
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them,  they  may  yet  possibly  be 
foimd  useÂil  and  essenlîal  hère. 

SIONS  AND  MARKS. 

+  Plus,  or  more  :  the  sign  of  ad- 
dition;  as  5  +  6=^11 

—  Minus,  or  less  :  the  sign  of  sub- 
traction,  as  20 — 5  »  15 

X  Multiply  by  :  the  sign  of  multi- 
plication, as  8  X  9  «:  72 

-*-  Diyide  by  :  the  sign  of  division, 
as  16+4==4 

a  Equal  to  :  the  sign  of  equality, 
as  27  cubic  feet  =»  1  cubic  yard 

:  :  Proportion  :  the  sign  of  propor- 
tion, as  3  :  6  :  :  8  :  16 

fj-  Fraction 

V  Square  root.     V  Cube  root 

LINEAL  MSA8UBE. 

7'92  inches    ....    1  link 
12  inches     ....    1  foot 

3  feet 1  yard 

6^  yards .    1  rod,  pôle,  or  perch 

4  pôles,  100  links    .    1  chain 
40  pôles,  10  chains    .     Ifurlong 

8  furlongs,  1760  yards,  1  mile 
80  chains,  8000  links     1  mile 

SQUABB  OB  8UPERPICIAL  MEASURE. 


144  square  inches  . 
9  square  feet .    . 

30^  square  yards  -j 

40  perches  .    .    . 

4  roods     .    .    . 

640  acres .    .    .    . 


square  foot 
square  yard 
square  pôle 
or  perch 
rood 


acre 


1  square  mile 


CUBIC  OR  SOLiD  MEASITRE. 

1728  solid  inches    .    1  cubic  foot 
27  solid  feet   .    .    1  cubic  yard 

Proceeding  to  the  varions  forma 
of  plane  surfaces,  and  the  methods 
of  measuring  them,  and  beginning 
with  the  square,  v^hich  has  four 


equal  sides  and  four  right  ] 
as  A,  B,  c,  D, — Rule  :  Multij 
given  side  by  itself,  and  the  p 
is  the  area  required.  Ex.  1 
=  144. 

The  next  figure  vnll  be  a 
lelogram,  or  oblong  square. 
Multiply  the  length  by  the  bi 


"WZIT- 


and  the  produet  gives  the 
Ex.  18'0"x6'0"  =  108'0" 
The  next  figure  vnll  be  a 
bus,  v^hich  has  four  sides  ail 
but  no  right  angle.    Rule  : 


ply  the  base  by  the  perpeni 
height,  and  the  produet  is  tl 
Ex.  16'0"xl4'0"  =  224'0 
The  next  figure  vnll  b 
rhomboid,  which  has  its  twi 
equal  and  parallel,  but  ne 
angle:  it  is  a  long  square  ] 


aside.  Rule  :  Multiply  the 
side  by  the  perpendicular 
or  breadth,  and  the  produet 
area.  Ex.  18'0"x  5'6"=99 
The  next  vnll  be  a  right- 
triangle,  having  one  of  its  a 
true  square,  or  just  90  d 
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Ride:  Mnltiply  one  of  the  legs 
fonmng  the  right  angle  by  bidf 
tlie  other  ;  the  prodact  is  the  area. 
Ex.  lô'  0"^2«8'x20'  0''=160' 
0". 

The  next  figure  will  be  a  tri- 
angle. Raie:  Multiply thelongest 
aide  by  one-half  the  peipendicular, 


and  the  produet  is  the  content. 
Ex.  14'  0"  +  2«7'  0"x24'0"- 
168'  iy\  area  required. 

The  next  figure  will  be  the  tra- 
pezium,  whioh  consists  of  four  nn- 
equal  sides  and  four  unequal  an- 
gles;  it  is,  indeed,  two  triangles, 
and  may  be  measured  at  twice,  as 
shown  in  the  preceding  triangle,  or 


by  this  Raie  :  Multiply  the  diagonal 
by  one-half  the  sum  of  the  two 
perpendiculars.  Ex.  8'0"  +  4'0" 
=.  12^  0"  -^  2  =  6'  0"  X  20'  0"^ 
120'  0",  the  area  required. 

The  next  figure  will  be  the  area 
of  a  circle.  Rule:  Square  the 
diameter,  and  multiply  that  pro- 
duet by  '7854,  a  décimal,  and  that 


produet  will  be  the  content.  Ex. 
12'  0"  X  12^  0"- 144'  ^  X  -7854  « 
1130976. 

The  next  dia- 
gram  will  be  a 
segment  orpant 
of  a  section  of  ai 
circle:  to  mea- 
sure  this,  mul- 
tiply half  the 
sum  of  the  two 
arches  by  one 
ofthe  ends,  and 
the  produet  will 
give  the  area. 
Ex.  24'  0"  + 
18'  0"=42'  0" 
+  2-21'  O^'x 
2'  0"  =  42'  0", 
which  is  the 
area  required. 

Where  the  figure  is  found  of 
the  shape  annexed,  with  two  right 
animes,  aud  the  sides  not  parallel, 


instead  of  divîding  it  and  measuring 
it  as  a  parallelogram  and  an  angle, 
take  the  mean  of  the  two  per- 
pendiculars, and  multiply  by  the 
length;  the  produet  will  give  the 
area  required.  Ex.  12'  O'^^+S'  0" 
=  20'  0"-î.2  =  10'  0"=  X  32'  0"= 
320'  0". 

It  is  now  necessary  to  take  into 
considération  the  methods  of  mea- 
suring soUd  or  cubic  bodies;  for 
example,  to  begin  with  a  cube,  viz. 
a  solid  bounded  by  six  square  sides, 
similar  to  a  die. 

Rule:  Mol-       ^r 
tiply  the  side     />     j. 
by  itself,  and 
that    produet 
by    the    side 
again;  thelast 
produet     will 
be  the  solid  content.    Ex.  6'  0"  x 
6'  0"  =  36'  0"  X  6'  0"  =  216'  0" 
cubic  feet. 
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iougcabe.  Rule: 
-— Multiply  the 
Ijreadth  by  the 
ilepth,  and  thot 
product  by  the 
lenglh  ;  this  last 
product  nilï  bc 
Ihe  content  of  if. 
Eï.  6'0  "xS-  0" 
=  48'0"'x32'O" 
=  1S36'  0"  = 
the  required  con- 
tent of  the  paral- 
lelopipcdoD. 

Next  proceed  to 
the  priam,  tj>  measurs 
nbich,  find  Ihe  area  at 
Ihe  end,  mulliply  Ihat 
by  tbe  length,  aad  that 
producl  is  tlie  couteut. 
Ex.  The  perpendicular 
beight,  6'  0"  +  Z  = 
3'0"xl2'0"=36'0" 
!<32'0'  =  na2'0". 

The  inelined  plane 
and  wedge  may  be 
meaanred  by  the  same 
rule  as  the  prisin  ;  but 
the  readieF  way  a  ta 
DiuUipty  one  -  half  of 
tbe  thicImeiB  of  the 
baae  by  itg  width,  and 


that  by  the  peipendiculir  or  le 
Dx.  3'[l"«  lJ'l)"  =  15'0"xS 
-  9W  0"  -  content  of  inc 

Thia  figure  will  be  found  in  ail 
earth.vork,  paaaing  from  cutliiij 
to  embankment. 

Agnin,  6'  0"  x  15'  V'^W  0"  x 
aO'  0"=  ISOff  0",  coûtent  of  thi 

The  next  figure  Ïe  a  square  pyra- 
miit,  and  the  one-ha!f  of  which  a 
a  very  prominent  formatiou  in 
banl:a,  aud  ia  nicasured  by  molti- 


plying  the  are*  of  the  base  by  oi 
third  Ihe  liedgbt  or  length.     I 
6'  0"  x  6'  0"  =  36'  0"  X  6'0"  = 
216' 0"  content. 

Arriiing  now   at  the   cylinder, 
thii   is   meaaared  by  mnltiplying 


Ihc  area  of  the  base  or  end  by  the 
length.  El.  12' 0"  «  13'  0"  = 
144'0"x -7854  =  113-0970  x20'r 
=  2260'  0". 

The  COUB  ia  aiso  measured  by 
mullipl}-ing  the  area  of  Ihe  base  by 
one-third  the  perpendicular  beight. 
Ex.  12'  0"  X  12'  0"  =  144'  0*x 
■7B54  =  1I3'  0"j<6'8"='7&3'  4". 
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IliB  neit  figure  i»  tbe  fruatrum 
B  squnre  pyiamid,  vrliîch  also  is 
'  'm  pfculiar  in 
emhsnkinenta  and 
cuttings         Ruie  : 
>  To  four  «me» 
ares  of  the  n 
tiise  adcl  the  i 
of  eaoh  end,  whicli 
(livide  liy  6i  1 
tiplv   tlie   product 
I»  tbe  lenjiih,  you 


mil  fi 


I  Ibc  CI 


Ex.  4' 
G   0"  =  1(I'  0"+2 
=  a'o  . 

height  of  ttie  base 
or  ihicknesi  will  be 
5'0",  5  Vxb'O" 
=  25'0'k4'0"  = 

100  r  +  36'r  = 

=  152'(l";    152' 0" 
i"iiaO'0"=506'B" 


i  rule  appliee  to  tbe 
frustrum  of  a  cône. 

EHiabethau  Anhilecfare,  tbe  style 
whïch  prevûled  in  England  at  tbe 
time  of  Qucen  Ebzabetb,  and  iin- 
lucdialely  subséquent  to  tlie  Tudor 
atyieof  Henry  VIII. 

Ellipte:  ibis  curiG  ia  one  of  tbe  conic 
sections,  and  next  in  importance 
1o  tbe  circlc  and  tbe  etraigbt  Une 

Elli/»ù,  an  oval  £gure  generated  from 
tbe  section  of  a  cône  liy  a  plane 
cuttÎDg  hotb  aides  of  tbe  cône,  but 
not  parallel  to  Ibe  ))ase,  and  meet- 
ing nilb  tbe  baae  wben  produced 

EUipiie  rompaases,  a  term  giveu  to 
any  macbine  for  deseribing  ellipses 

ElUplograph,  au  instrument  for  drâw- 
ing  ellipses 

£fin,atiDiber-trec,  of  Europesn  gra  wtb , 
and  of  which  tbere  are  Sve  species  : 
mean  size,  44  feet  long,  32  iaebes 
diameter:  it  is  not  liahle  to  split, 
and  Ijeara  tbe  driving  of  naila,  boita, 
Stc:  ranch  uaed  in  builriïug;  aiso 
for  tbe  keels  of  vessels,  anti  for  wet 
foundaliona. 

Etungatirm,  Ibe  BCt  of  tcngthcning 

£fufriaiioR,  tbe  séparation  of  fonlauh- 
stancee  from  pure,  by  pulveriiation 
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Elvan,  (in  Comieb),  a  hard  cIdig- 
graincd  atone,  aaid  to  be  a  bastaid 
Moiestone 

Embankmejils,  raiaed  mouuda  or  dykes 
to  préserve  tbe  proper  and  uaeful 
course  of  rivi^rs,  &c.  \  and  aUo  fol 
fortniog  n  level  Une  of  railnay 

EmbatUmenls  {same)  aceciiied  on  t 
CùHlmenl.  On  tbe  banka  of  tbe 
Po,  tno  sorts  of  dykes  are  used  U 
prevent  the  river  from  oterflowinj 
during  tbe  winter,  or  tbe  flooc 
■eason.  They  are  called  ■  in  froldi  ' 
wben  immcdialely  npon  tbe  banks 
of  tbe  river,  and  '  in  goleue'  whe 
at  any  coniideriible  distance,  u 
ia  Bometimes  (ound  advisable  t 
allow  the  river  to  ipread  over 
large  surface  of  the  adjacent  valley, 
clther  for  tbe  pnrpoee  of  admiiting 
it  to  deposit  the  mnd  in  suspension, 
or  lo  allow  it  lo  lose  itB  forrential 
cbaracter.  Tbe  meintenance  of 
tbe  norka  of  thèse  dykea  ia 
fided  lo  tbe  Goyeroment  englneerï, 
wbo  are  under  the  control  of  a 
ajndicale  of  Ibe  proprielora  of  tbe 
propcrty  most  liahJe  to  be  aifectcd 
by  inundatioaa.  Wben  tbe  river 
passes  from  one  atate  lo  anotber, 
ai  from  Picdmont  to  Modena,  a 
mixed  commiaaioa  is  ehargcd  witb 
tbe  joint  aui>erintendence. 

Tbe  Haarlem  lake,  bestdea 
Tery  rcmarkable  ateam  enginea 
Bcribed  by  Mr.  Dempeey,  merits 
observation  for  tbe  cxtenaive  Works 
executed  for  tbe  defence  of  tbe 
land,  and  for  the  canala  reaerved 
for  tbe  navigation.  Tba  enclosure 
dyke  is  bOfiO»  mètres  long, 
ralher  more  tban  31  miles.  It  bai 
two  ouifall  dykea,  wbicb  aervt 
the  navigation,  9000  mètres,  al 
5i  milea  ;  one-half  of  wbicb  is  4D°" 
(131  ft.  2  in.)  wjde  at  tbe  bottom 
or  floor  line;  tbe  other  «S^'aO 
(Hlft.lOii,.) 

Tbe  ordinary  tides  are,  at  tbe 
dm,  2  fc.  4  in.  above  tbe  scale  o 
datuiu  line  at  Ameteidami  at  tb 
reflux,  2  ft.  S  iu.  below  tbe  BBm 
datuni  :  Ibe  diiTcrence  betneenl 
bigb  anil  low  MM*t  \a  ttica,  o»  "Otit  \ 
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average,  about  5  feet.  With  yio- 
lent  Tivinds  from  the  n.w.  however, 
the  tides  rise  somedmes  6  ft.  6  in. 
above  the  average.  The  tides  of 
the  Y,  near  the  liie,  are  +  lô***  (or 
6iin.)  and-  23'^-  (or  9  in.),  giving 
a  total  variation  of  1  ft.  3^  in. 

The  estimated  cost  of  reclaiming 
the  18,000  hectares  was  8  millions 
of  florins,  or  £667,000  English, 
nearly,  about  £  13  per  acre.  Pre- 
viously  to  undertaking  this  colos- 
sal work,  the  Zind  Plas,  of  4600 
hectares  superficial  (nearly  11,500 
acres),  had  been  reclaimed  at  a  cost 
of  3millions  offlorins,or  £250,000; 
not  far  from  £  22  per  acre. 

The  heights  of  the  enclosure 
dyke  are  +  or  —  the  datum  Une 
at  Amsterdam,  or  the  mean  level  of 
the  sea  in  that  port. 

Emèankment  of  the  flooded  part  of 
the  Amsterdam  and  Haarlem  Rail- 
way. — The  bottom  part  consists  of 
treble  ranges  of  fascines,  tied  down 
by  longitudinal  pôles  1  mètre  apart 
fîrom  centre  to  eentre,  and  0*25<^* 
diameter;  two  double  stakes  at 
each  end  of  the  pôles,  and  two  ties 
in  the  intermediate  distances.  The 
interstices  of  the  fascines  and  the 
space  between  the  rows  are  fiUed  in 
'with  sand.  The  upper  part,  form- 
ing  the  encasement  for  the  ballast, 
is  made  of  three  rows  of  treble  fas- 
cines, well  staked,  and  wattled  to- 
gether. 

A  core  of  sand  or  clay,  faced  with 
step  fascines,  is  made  up  to  low- 
water  mark.  Upon  this  a  bed  of 
rushes,  fastened  down  by  stakes 
and  wattles,  is  laid  ;  and  the  upper 
portion  of  the  bank  is  faced  with 
fascines  of  a  regular  slope  of  1  to  1. 

Embattledt  a  tenu  applied  to  any 
building  with  a  parapet,  and  having 
embrasures  to  resemble  a  battery 

Emèlemat  an  emblem,  or  inlaid  oma- 
ment  of  divers  colours 

EmboluSf  in  mechanics,  a  wedge  ;  an- 

ciently,  among  the  Greek8,the  prow 

or  beak  of  a  vessel,  or  a  body  of 

soldiers  in  the  form  of  a  wedge 

J^màogsingr,  forming  work  in  ràievo, 
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whether  cast  or  eut  writh  a  chisel  ; 
or  in  modem  times,  the  art  of  pro- 
dndng  raised  figures  upon  wood  or 
othermaterialsbymeansof  pressure, 
either  applied  by  a  sudden  blow,  as 
in  a  stamping  press,  or  in  a  more 
graduai  manner,  as  by  an  ordinary 
screworhydraulic  press,  orbymeans 
of  revolving  cylinders 

Embrasurct  the  crénelles  or  intervais 
between  the  merlons  of  a  battlement 

Emèroideryt  a  mode  of  working  de- 
vices  on  woven  substances 

Emeraîd  green  is  a  new  colour  of  cop- 
per  green  upon  a  terrene  base  :  it  is 
the  most  vivid  of  this  tribe  of 
colours,  being  rather  opaque,  and 
powerfully  reflective  of  light:  it 
appears  to  be  the  most  durable  pig- 
ment of  its  class 

Emissarium,  a  sluice,  flood-gate,  or 
channelby  whichan  outlet  is  formed 
to  carry  off  stagnant  or  foui  water: 
accordingtoPliny,  an  artificial  canal 
formed  for  the  draining  of  stagnant 
waters 

Emplecton^  a  method  of  constructing 
walls  introduced  by  the  Greeks  and 
copied  by  the  Roman  architects,  in 
which  the  outside  surfaces  on  both 
sides  were  formed  of  ashlar  laid  in 
regular  courses,  and  the  central 
space  between  them  filled  in  with 
rubble-work,  layers  of  cross  stones 
being  placed  at  intervàls  in  regular 
courses,  and  of  sufficient  size  to  ex- 
tend  through  the  entire  thickness 
of  the  wall  from  side  to  side,  and 
80  act  as  girders  to  bind  the  whole 
together 

Emporkunf  a  mart  or  factory,  a  large 
building  containing  ranges  of  bond- 
ing  warehouses,  in  which  foreign 
merchandise  brought  by  sea  is  de- 
posited  for  sale 

EnamelUnfff  the  art  of  using  enamel, 
which  is  divided  into  transparent 
and  opaque.  The  first  is  employed 
for  the  purpose  of  omamenting  gold 
and  silver;  the  second,  commonly 
in  the  manufacture  of  watch  and 
dock  dials,  and  of  plates  for  pic- 
tures,  &c. 

EncarpOf  according  to  Yitruvius,  fes- 
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tooos  of  carved  fruit  and  flowers, 
employed  as  décorative  ornaments 

fiMo^mf,  a  festoon  of  fruit,  flowers, 
&c.,ii8ed  as  ornaments  on  friezes 

Eneamstica,  the  art  of  encaustic  paint- 
ing,  f .  e,  in  colours  mixed  with  wax, 
andaffcerwardshardened  by  the  ac- 
tion of  fire 

EiteautHc  pamtinfft  a  kind  of  painting 
in  which,  by  heating  or  buming  in, 
the  colours  are  rendered  permanent 
in  ail  their  cniginal  splendour 

Eneïuumg,  the  ut  of  enriching  and 
beautifying  gold,  silver,  and  other 
métal  work,  by  some  design  or 
figure  represented  thereon  in  low 
pclievo 

Enclosure,  a  fence,  a  wall,  or  hedge,  or 
other  means  of  protection  and  se- 
curity  surronnding  land 

Endeeagon,  in  geometry,  a  plane  figure 
of  eleven  sides  and  angles 

End'iroiMt  andirons  or  dogs,  articles 
of  household  fumitnre  in  earlier 
times,  used  in  fire-places  to  sustain 
the  ends  of  logs  of  wood 

Engineering^  Civil,  This  profession 
may  be  said  to  hâve  originated  in 
England  about  the  middle  of  the 
last  century.  Before  that  period, 
whenever  the  prospects  of  great 
profit  induced  individuals  or  bodies 
to  incorporate  themselves  for  the 
purpose  of  undertaking  extensive 
Systems  of  drainage,  or  for  the 
supply  of  water,  requiring  the  as- 
sistance of  an  engineer,  recourse 
"was  generally  had  to  those  great 
masters  of  hydraulic  engineering, 
the  Dutch.  True  it  is  that  some  so> 
litary  exceptions  hâve  occasionally 
been  found;  men  who,Uke  SirHugh 
Myddelton,  combined  a  spéculative 
turn  of  mind  with  some  mechanical 
knowledge,  and  to  thèse  two  quali- 
ties  addedan  untiring  energyof  pur- 
pose,  leading  them  to  persévère  in 
any  undertidcing,  even  under  the 
most  discouraging  circumstances. 
But  thèse  men  were  rare  instances 
of  a  peculiar  talent,  which,  though 
it  thus  displayed  itself  occasionally, 
was  far  too  uncommon  a  gift  to 
allow  the  possessors  of  it  to  form  a 


dass  or  profession.  The  case  is  very 
différent  now  :  a  demand  for  this 
peculiar  talent  has  been  created  of 
late  years  by  the  extraordinary  de- 
velopment  of  our  System  of  internai 
communication,  as  well  as  by  the 
application  of  steam  to  the  purposes 
o(  our  manufactures  ;  and  emplcy- 
ment  is  now  found  for  hundreds 
where  one  was  sufilcient,  not  fifty 
years  since,for  the  whole  business  of 
the  country.  So  great  indeed  has 
been  the  demand,  that  the  profes- 
sion may  be  said  to  be  divided  into 
two  distinct  bodies,  viz.  those  who 
turn  their  attention  to  subjects 
which  corne  moreparticularlywithin 
the  scope  of  the  duty  of  a  civil  en- 
gineer, snch  as  docks,  bridges, 
canals,  railroads,  &c.,  and  those 
who  dévote  themselves  altogether 
to  the  manufacture  of  machinery. 
The  duties  which  are  involved  in 
the  practice  of  thèse  two  branches 
of  the  profession,  thongh  apparently 
dissimilar  in  character,  are  yet 
founded  upon  the  same  gênerai 
principles  ;  and  the  acquirements 
which  are  necessary  to  enable  the 
individual  of  one  class  to  distin- 
guish  himself,  or  even  to  practise 
his  profession  vnth  a  moderate 
chance  of  success,  vrill  be  found 
equally  necessary  for  those  of  the 
other  class. 

Thèse  acquirements  are  partly 
abstract  and  theoretical,  and  partly 
expérimental  or  practical.  A  civil 
engineer  should,  in  addition  to  the 
knowledge  required  to  fit  him  as 
well  as  others  for  theactive  duties  of 
life,  hâve  such  a  knowledge  of  ma- 
thematics  as  vnll  enable  him  to  in- 
vestigate  as  well  as  to  apply  the 
rules  laid  down  by  writers  on  those 
branches  of  the  mixed  sciences  to 
which  his  attention  will  most  fre- 
quently  be  drawn.  He  should  be 
well  acquainted  with  the  principles 
of  mechanics,hydraulies,and  indeed 
vnth  ail  the  branches  of  natural 
philosophy  ;  and  a  certain  amount  of 
Chemical  knowledge  vnll  be  found 
very  valuable  :  he  shQ\i\d\^^  ^&^&  \a 
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draw  neatly,  and  should  undentand 
the  principles  of  projection  upon 
which  ail  engineering  drawings  are 
constructed:  a  génial  knowledge 
of  the  principles  of  architecture  will 
also  be  essential.  Having  acquired 
the  requisite  amount  of  theoretical 
information,  the  next  step  is  to  gain 
that  pracUcal  knowledge  which  is 
essential  in  order  to  the  proper  ap- 
plication of  this  inf<»rmation.  The 
best  mode  of  gaining  this  expérience 
is  to  enter  into  the  emplojment  of 
some  eminent  man  in  the  profession , 
in  whose  office  there  wîU  be  every 
opportunity  offered  to  the  young 
beginner  of  witnessing  the  mode  in 
which  the  various  descriptions  of 
work  are  carried  on.  He  will  there 
be  employedyfirst  as  a  draughtsman» 
in  copying  drawings  :  as  he  becomes 
more  acquainted  with  practical  dé- 
tails, he  will  hâve  more  responsi- 
bility  thrown  upon  him,  and  be 
placed  in  charge  of  works,  at  first 
ofsmall  importance,  but,by  degrees, 
of  those  of  such  magnitude  as  will 
require  ail  his  theoretical  know- 
ledge, and  ail  the  practical  expé- 
rience he  may  hâve  gained,  to  enable 
him  to  carry  out  the  work  to  the 
satisfaction  of  his  employers:  he 
should  cultivate  a  habit  of  observa- 
tion, and  make  a  point  of  taking 
ample  notes  and  sketches  of  what- 
ever  he  may  see  which  in  any  way 
bears  upon  his  profession.  Having 
thus  by  degrees  acquired  a  sufficient 
amount  of  information  to  give  him 
a  confidence  in  his  own  judgment 
upon  any  subject  which  may  be 
submitted  to  him,  and  having  be- 
come  known  as  an  active  and  intel- 
ligent agent  of  others,  he  will  very 
possiblybe  called  upon  to  plan  and 
exécute  a  work  himself,  and  then, 
by  degrees,  with  industry  and  ac- 
tivity,  may  work  his  way  upwards 
in  a  profession  where  merit  alone 
can  lead  to  distinction. 

The  course  of  the  man  who  de- 
votes  himself   to  the  machinery 
branch  of  the  profession  differs  but 
Ii'ttle,  up  to  a  certain  point,  from 


that  just  described  :  his  theoretical 
acquirements  should  be  the  same, 
but  the  practical  part  of  his  édu- 
cation will  commence  at  the  bench, 
where  he  will  leam  the  use  of  ail 
the  tools  and  machinery  by  working 
at  them  with  his  own  hands:  he 
vrill  then  be  placed  in  the  drawiug 
room,  and  go  through  much  the 
same  routine  of  instruction  as  before 
described,  and  will  by  d^ees  work 
his  way  up  to  the  ix>sition  of  fore- 
man  ;  then,  distingmshing  himself 
by  a  power  of  applying  gênerai  prin- 
ciples to  particular  cases,  he  will 
show  himself  capable  of  assuming 
the  direction  of  an  establishment 
for  the  manufacture  of  machinery. 
Engineer,  Steam-boat.  A  steam-boat 
engincer  is  a  person  employed  for 
the  purpose  of  keeping  the  engine 
or  engines  of  a  steam  vessel  in  as 
efficient  a  state  as  possible,  and  to 
superintend  their  working. 

He  must  set  the  engines  to  work, 
regulate  their  speed>  and  stop  them 
as  may  be  required.  His  duties 
while  the  engines  are  at  work  are 
various.  He  must  take  care  that 
every  moving  part  is  properly  lu- 
bricated  ;  that  no  steam  is  allowed 
to  pass  through  valves  or  joints  that 
ought  to  be  steam-tight;  that  no 
air  is  permitted  to  enter  into  any  of 
the  parts  of  the  engine  where  it  is 
essential  that  a  vacuum  should  be 
kept  up  ;  and  that  none  of  the  bolts, 
or  pins,  or  keys,  work  loose  by  the 
vibration,  and  shift  their  position, 
or  come  out  of  their  places.  He 
must  also  take  care  that  none  of  the 
working  parts  become  overheated 
by  any  undue  amount  of  friction, 
arising  from  any  want  of  proper  lu- 
brication,any  excessive  tightness,  or 
any  other  disturbing  cause  ;  and  if 
they  should  become  overheated,  he 
must  take  prompt  and  energetic 
measures  to  remedy  the  evil,  and 
prevent  any  serions  conséquences 
arising  therefrom.  He  must  from 
time  to  time  carefully  observe  the 
effect  produced  by  the  graduai  wear 
of  the  working  parts,  so  that  if  the 
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taruth  or  accuracy  of  uiy  of  thèse 
seems  to  be  matôrially  affectedi  he 
may  take  steps  to  rectify  the  defects 
when  lying  up  in  harboor.  He  must 
also  be  carefid  to  observe  if  the 
frame  of  the  engine  ever  begins  to 
move  or  work  in  any  way,  and  en- 
deavour  to  discover  the  cause,  in 
order  that  it  may  be  remedied  when 
the  engines  are  at  rest.  One  of  the 
most  important  of  his  duties  is  to 
take  care  that  the  engines  are  kept 
clean,  and  any  grit  or  dirt  prevented 
from  getting  into  the  bearings  or 
moving  parts  :  he  must  wipe  away 
ail  oil  and  grease  most  carefuUy 
and  completely  as  soon  as  they  hâve 
passed  through  the  bearings,  and 
prevent  them  from  running  down 
the  rods  or  remaining  about  the 
engine. 

The  boiler  requires  his  unremit- 
ting  and  partieuhu*  attention,  in 
order  that  the  proper  supply  of 
Bteam,  neither  too  much  nor  too 
little,  may  be  generated  for  the  en- 
gine. To  insure  this,  the  manage- 
ment of  the  tires  must  be  duly  at- 
tended  to,  both  in  the  supply  of  coal 
in  the  proper  quantities  at  the  pro- 
per intervais,  and  in  the  periodical 
clearing  of  the  fires  from  the  earthy 
matt^s  of  the  coal,  which  may  hâve 
become  vitrified  in  the  fumace,  and 
formed  what  are  called  clinkers. 
By  due  attention  to  the  former,  the 
smoke  in  ail  well-proportionedboil- 
ers  maybe  very  greatly  abated;  and, 
by  due  attention  to  both,  the  con- 
sumption  of  fuel  (when  the  engines 
are  prevented  by  a  strong  head 
wind,  or  by  the  deep  immersion  of 
thepaddle-wheelsonthecommence- 
ment  of  a  long  voyage,  from  making 
the  proper  number  oif  strokes,  and 
thus  using  the  proper  amount  of 
steam,)  may  be  reduced  in  an  equal 
or  greater  degree  than  bas  taken 
place  in  the  consumption  of  steam. 
The  due  and  constant  supply  of 
water  to  the  boiler,  to  compensate 
for  the  constant  evaporation  of  the 
water  in  the  formation  of  the  steam, 
must  be  assiduously  attended  to. 


Another  of  the  most  important  of 
the  duties  of  a  steam-boat  engineer, 
during  the  time  that  the  engines 
are  at  work  on  a  voyage  at  sea, 
is  to  attend  to  the  degree  to  which 
the  water  in  the  boiiers  may  be- 
come saturated  with  sait  by  the  con- 
tiaued  eviqsoration  which  is  going 
on,  andto  take  care  that  this  satu- 
ration is  uot  allowed  to  be  carried 
to  such  an  estent  as  that  a  déposi- 
tion of  the  sait  and  other  matters 
contained  in  sea-water  should  take 
place.  Affcer  the  boiiers  bave  been 
in  opération  for  three  or  four  hours 
in  sait  water,  so  that  the  water  in 
them  bas  become  brine,  he  onght  to 
test  the  strength  of  it,  that  is,  he 
ought  to  ascertain  the  degree  of  sa- 
turation to  which  it  bas  reached, 
and  continue  this  exanûnation  pe- 
riodically,  whether  the  engines  are 
fitted  with  an  apparatus  for  the  con- 
tinuous  discharge  of  a  poi-tion  of 
the  brine,  to  be  exchanged  for  a 
portion  of  sea-water,or  whether  this 
System  of  exchange  is  left  entirely 
at  his  discrétion,  to  be  attended  to 
by  means  of  the  common  blow-off 
cocks.  The  best  test  is  the  common 
hydrometer,  though  the  thermome- 
ter  bas  hitherto  been  more  com- 
monly  applied  to  this  purpose,  as 
the  brine  is  considered  to  be  of  a 
proper  strength  when  it  boils  under 
atmospheric  pressure  at  a  tempéra- 
ture i*  higher  than  that  at  which 
the  common  sea-water  will  boil  at 
the  same  time,  under  the  same  cir- 
cumstances. 

Before  coming  into  port,  it  may 
occasionallybeadvantageous  to  take 
indicator  ^grams,  to  see  whether 
the  action  of  the  valves  continues 
to  be  correct. 

The  duties  of  a  steam-boat  en- 
gineer, on  arriving  in  port  after  a 
long  voyage,  are  also  varions,  and 
equally  important  with  those  he  bas 
to  perform  when  ont  at  sea.  Im- 
mediately  on  coming  to  anchor,  it 
is  a  good  practice  to  test  the  tiglit- 
ness  of  the  steam-valvesand  pistons, 
by  putting  them  in  such  «.  ^%\\.\«w 
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that  it  can  be  seen  if  they  allow  any 
steam  to  pass  wben  it  ought  not  to 
do  80.  If  any  imperfections  in  thèse 
the  mest  vital  parts  of  the  engmes 
are  discovered,  he  mustdrawout  the 
valves,  or  liffc  the  cylinder  covers,  to 
get  at  the  pistons,  and  rectify  the 
defects  in  the  best  manner  that  he 
can  with  the  means  within  his 
power.  He  should  also  occasionally 
examine  ail  the  interior  parts  of  the 
engînes,  and  rectify  any  incipient 
defects.  He  must  now  also  rectify^ 
any  want  of  truth  in  the  parallel  mo- 
tion or  in  any  of  the  shafts  or  work- 
ing  parts  caused  by  wear,and  tighten 
or  make  good  any  of  the  fastenings 
of  the  frame  if  he  bas  found  them 
to  be  loose,  and  put  to  rights  any 
other  such  defects*.  Any  parts  sub- 
ject  to  corrosion  should  be  carefully 
examined,  cleaned^  and  dried,  and 
painteÂ  if  Bced  be.  The  water 
should  be  blown  off  out  of  the 
boilers  as  completely  as  possible, 
and  ail  ashes  and  soot  thoroughly 
cleaned  out  of  the  fumaces  and 
flues  as  soon  as  possible.  The  fur- 
naces  and  flues  must  then  be  tho- 
roughly examined,  and  the  slightest 
leak  or  defect  that  can  be  discovered 
made  good  ;  as  it  is  especially  im- 
portant iui  a  boiler  to  stop  thèse 
defects  at  the  first,  as  otherwise 
they  spread  very  rapidly.  No  pains 
should  be  sparedto-discover  any  sus- 
pected  leak  of  steam  on  the  top  of 
the  boiler,  as  nothing  tends  more  to 
corrode  and  destroy  a  boiler  than 
this.  Inside  the  boilers,  any  scale 
that  may  hâve  been  deposited  from 
the  brine  having  been  allowed  to  be- 
come  too  strong  must  be  removed, 
and  the  viho\e  thoroughly  cleaned 
out  from  every  part  of  the  boiler, 
from  below  as  well  as  from  the  tops 
and  sides  of  the  fumaces  and  flues. 
The  take-up,the  inside  of  thesteam- 
chests,,  andof  theroofs  of  the  boilers, 
v^hich  are  the  parts  most  subject  to 
corrosion  from  the  interior,  should 
be  very  carefully  examined,  and 
after  being  duly  scraped  and  cleaned 
and   àjned,  they  should  be  vrell 
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painted  with  two  or  three  coats  of 
red  lead,  or  donc  over  with  some 
other  preservative. 

The  paddle-wheela  should  also  be 
thoroughly  examined^  and  any  bro- 
ken  floats  orhook-bolts  replacedby 
new  ones.  The  whole  of  the  iron- 
work  should  be  thoroughly  scraped 
and  cleaned,  and,  when  dry,  painted 
vnth  three  coats  of  red  lead,  or 
doue  over  with  black  vamish,  once 
every  fourmonths  at  least.  \^lien 
in  harbour,  especially  if  lying  in  a 
stream  or  tideway,  the  wheels  ought 
to  be  tumed  round  every  three  or 
four  days,  to  change  the  parts  ex- 
posed  to  the  action  of  the  water,  and 
thus  prevent  corrosion. 

He  must  now  also  get  his  supply 
of  stores  made  good,  so  as  to  be 
ready  for  another  voyage. 

To  qualify  an  engineer  to  per- 
form  thèse  duties,  he  should  be 
trained  as  a  mechanic,  and  be  a  fair 
workman  in  iron,  brass,  and  wood. 
He  should  be  able  to  work  not  only 
at  the  lathe  or  vice,  but  also  at  a 
smith's  forge.  His  éducation  should 
be  such  as  to  make  him  able  to  keep 
accounts,  and  make  notes  in  his  log 
of  ail  that  oecurs  in  the  engine- 
room.  He  should  bave  sufficient 
knowledge  of  mechanical  drawing 
to  enable  him,  in  the  event  of  any 
important  part  of  the  engines  being 
broken  when  at  a  distance  from  any 
manufactory,  to  make  such  a  draw- 
ing of  it  as  would  enable  a  manu- 
facturer to  replace  it.  He  should 
hâve  some  knowledge  of  the  first 
principles  of  mechanics,  a  gênerai 
knowledge  of  the  leading  principles 
of  hydrostatics,  hydraulics,  and 
pneumatics,  without  which  he  can- 
not  fully  understand  many  of  the 
principles  carried  on  in  the  engine, 
and  on  which  its  power  dépends. 
Some  knowledge  of  beat,  of  the 
theory  of  combustion,  of  ebullition, 
and  of  evaporation,  may  also  be 
reckoned  as  almost  indispensable: 
to  which  should  be  added,  if  pos- 
sible, an  acquaintance  with  the  sub- 
ject of  steam,  especially  as  regards 
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its  température,  pressurei  and  latent 
heat. 

Engineer^  Mechanicalf  one  wbo  is  effi- 
cient in  the  invention,  contrivance, 
pnttingtogether,andthe  adjustment 
of  ail  kinds  of  machinery  ;  who  is 
acqnainted  with  the  strength  and 
qualityof  the  materialused,  and  who 
also  possesses  athoroughknowledge 
of  the  powerof  steam  andthe  engine 
in  ail  its  modifications,  and  the  uses 
for  which  this  motive  power  is  ap- 
plied:  he  should  also  be  duly  ac- 
quainted  with  mill-work  of  the 
several  kinds,  whether  impelled  by 
steam,  water,  or  wind. 

English  School  of  Paintinç,  This 
school,  which  is  but  of  récent  date, 
is  connected  with  the  Royal  Aca- 
demy  in  London,  instituted  in  1 766  ; 
and  although  as  a  school  it  did  not 
exist  before  thatperiod,  yet  since 
the  revival  of  the  arts,  and  the  con- 
séquent encouragement  given  to 
them  by  the  sovereigns  of  Europe, 
England  bas  possessed  portrait - 
painters  of  no  inconsiderable  ability; 
and  it  is  probably  owing  to  the  re- 
markable  partiaÛty  of  the  nation 
for  this  branch  of  the  art,  that 
historical  painting  bas  been,  until 
recently,  comparatively  neglected. 
Latterly,  however,  painters  of  the 
highest  eminence  in  this  superior 
branch  of  the  art  bave  distinguished 
themselves,  and  given  eamest  of  the 
rise  of  a  school  that  may,  ère  long, 
surpass  others  of  the  présent  âge. 

Entablaturef  those  members  of  a  por- 
tico  which  were  constructed  upon 
the  columns,  consisting  of  the  epi- 
stylium,  zophorus,  and  corona.  Vi- 
truvius  uses  the  words  omamenta 
columnarum  to  signify  thèse  mem- 
bers; and  sometimes  he  includes 
the  three  several  parts  in  the  term 
epistylia. 

EntablaturCf  the  superstructure  that 
lies  horizontally  upon  the  columns 
in  the  several  orders  or  styles  of 
architecture.  It  is  divided  into 
architrave,  the  part  immediately 
above  the  coluran  ;  frieze,  the  cen- 
tral space  ;  and  comice,  the  upper 
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projecting  mouldings.  Each  of  the 
orders  bas  its  appropriate  entabla- 
ture,  of  which  both  the  gênerai 
height  andthe  subdivisions  are  regu- 
latedbya  scale  of  proportion  derived 
from  the  diameter  of  the  column. 

Entablatures,  and  their  subdivinon. 
The  entablature,  though  architects 
frequently  vary  from  the  proportions 
hère  specified,  may,  as  a  gênerai 
rule,  be  set  up  one-lourth  the  height 
of  the  column.  The  total  height 
thereof  thus  obtaimed  is  in  ail  the  I 
orders,  except  the  Donc,  divided 
into  ten  parts,  three  of  which  are 
given  to  the  architrave,  three  to  the 
frieze,  and  four  to  the  comice.  But 
in  the  Doric  order  the  whole  height 
should  be  divided  into  eight  parts, 
and  two  given  to  the  architrave, 
three  to  the  frieze,  and  three  to  the 
comice.  The  mouldings  which  form 
the  détail  of  thèse  leading  features 
are  best  leamed  by  référence  to  re- 
présentations of  the  orders  at  large. 
Palladio  and  Vignola,  the  restorers 
of  genuine  architecture,  are  the 
authors  whose  works  may  be  con- 
sulted  with  greatest  advantage  by 
those  who  désire  to  make  any 
advance  in  the  science,  and  most 
particularly  by  those  who  wish  to 
obtain  further  knowledge  on  the 
use  and  abuse  of  its  détails. 

Entailj  a  term  used  in  the  middle  âges 
to  signify  elaborated  sculptured  or- 
naments  and  carvings 

EntasiSy  the  swell  of  the  shafk  or  co- 
lumns of  either  of  the  orders  of  ar- 
chitecture 

Enterclosef  a  passage  between  two 
rooms  in  a  bouse,  or  that  leading 
from  the  door  to  the  hall 

Entresol^  in  architecture,  a  floor  be- 
tween two  other  floors.  The  en- 
tresol consists  of  a  low  apartment 
usually  placed  above  the  first  floor: 
in  London,  frequently  between  the 
ground  floor  and  the  first  floor. 

Ephebeumt  an  apartment  in  the  pa- 
laestra  appropriated  to  wrestling 
and  other  atÛetic. exercises 

EpicyclCy  a  little  circle  whose  centre 
is  in  the  circumfe,T«.\i'c^  Çki  ^  içtt-ï^œt 
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^pieycbrid,  a  curve  generated  by  the 
révolution  of  the  periphery  of  a 
circle  along  the  convex  or  concave 
part  of  another  circle 

Epicyeloidai  wheel^  a  wheel  for  con- 
verting  circular  into  altemate  mo- 
tion, or  altemate  into  circular 

Eptseenmm,  a  division  of  the  scène  of 
a  Greek  théâtre  :  it  sometimes  con- 
sisted  of  three  divisions  made  by 
ranges  of  columns  one  above  the 
other:  the  lower  was  termed  seena^ 
and  the  others  episcenia 

Epistomhtmf  the  cock  or  spout  of  a 
water-pipe,  or  of  anyvessel  contain- 
ing  liquida  to  be  drawn  off  in  small 
quantities  when  required 

Epistyliumtthe  lower  of  three  divisions 
of  an  entablature  or  superstructure 
upon  the  columns  of  a  portico, 
formed  by  pièces  etxending  from 
centre  to  centre  of  two  columns 

Epistylium^  the  architrave  or  hori- 
zontal course  resting  immediately 
upon  columns.  Epistyîar  arcuation 
is  the  System  in  which  columns  sup- 
port arches  instead  of  horizontal 
architraves  and  entablatures. 

EpitithidaSf  a  term  applied  by  some 
writers,  by  way  of  distinction,  to  the 
cymatium  on  the  sloping  or  raking 
cornices  of  a  pediment,  which  su- 
perimposed  moulding  (as  its  name 
implies)  was  frequently  largely  de- 
veloped,  and  enriched  with  an  or- 
namental  pattern 

EpitithideSt  the  upper  members  of  the 
corona  surmounting  the  fastigium 
of  a  temple,  which  was  also  con- 
tinued  along  the  flanks 

Equation^  an  equal  division  :  in  alge- 
bra,  a  mutusd  comparing  of  things 
of  différent  dénominations:  in  as- 
tronomy,  the  différence  between  the 
apparentand  mean  motion  ofthe  sun 

Equilateral,  having  ail  sides  equal 

Equilibrium,  equipoise,  equality  of 
weight 

Equilârium  valvCt  the  valve  in  the 
steam  passage  of  a  Comish  engine 
for  opening  the  communication  be- 
tween the  top  and  bottom  of  the 
cylinder,  to  render  the  pressure 
eguàl  on  both  sides  of  the  piston 
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Era.  The  year  5611  of  the  Jewish 
era  commences  September  7, 1850  ; 
BamadÂn,  the  month  of  abatîneiiee 
observedby  theTorks,  Jnly  1 1 ,1850  ; 
the  year  1267  ofthe  Mohammedan 
era,  Nov.  6,1850  ;  andthe  Christian 
era,  1849  since  the  birth  of  Jésus 
Christ,  for  1850  years,  on  the  Ist 
of  January,  1850. 

Ergastutum,  a  sort  of  prison  or  house 
of  correction  contigiuHutothefanns 
and  country  villas  of  the  Romans 

Ergata,  a  capstan  or  windlass 

Ermmet  in  heraldry,  a  white  field  or 
fur,  powdered  and  intersperaed  with 
black  spots,  resembling  the  skin  of 
an  animal  so  named 

EscapCf  the  scape  of  a  cohinm  in  ar- 
chitecture 

Escuteheofit  a  shield  charged  with 
armoriai  bearings 

Etchmfft  a  branch  of  engraving  in 
which  the  Unes  are  drawn  by  a 
Stylus  or  etching-needie,  on  copper, 
steel,  or  stone,  prepared  by  a  Che- 
mical process 

Ettdiometert  an  instrument  nsed  to 
ascertain  the  purity  of  air,  or  ratlier 
the  quantity  of  oxygen  contained 
in  any  given  bulk  of  elastic  fluid 

EuripuSf  any  artificial  canal  or  water- 
course,  of  greater  or  lesser  extent, 
Buch  as  were  made,  according  to 
Pliny,  to  omament  a  Roman  villa  ; 
also  an  arm  of  the  sea 

EustyÎBj  that  intercolumniation  which, 
as  its  name  would  import,  the  an- 
dents  considered  the  most  élégant, 
viz.  two  diameters  and  a  quarter  of 
the  column.  Vitruvius  says,  this 
manner  of  arranging  columns  ex- 
ceeds  ail  others  in  strength,  con- 
venience,  and  beauty 

Evaporatkm,  the  transformation  of  a 
liquid  into  a  gaseous  state  by  the 
action  of  beat 

EvoluiCy  a  particular  species  of  curve 

Evolution^  in  geometry:  the  equable 
évolution  of  the  periphery  of  a 
circle,  or  any  other  curve,  is  such 
a  graduai  approach  of  the  circum- 
ference  to  rectitude  as  that  ail  the 
parts  meet  together,  and  equally 
evolve  or  unbend 


BXA 


EXPANSIVE  STEAM. 


EXP 


Smrf,  an  oflice  of  houMhold  service, 
where  the  ewers,  &c.y  were  formerly 
kept 

Eseamen,  the  tongae  on  the  beam  of  a 
balance,  rising  perpendicularlyfrom 
the  beam,  and  moving  in  an  eye 
affixed  to  the  saine,  by  which  it 
serres  to  point  out  the  equality  or 
inequality  of  weight  between  the 
objecta  in  the  scale 

Eûeedra,  an  assembly-room  or  hall  of 
conversation  ;  according  to  Vitru- 
vius,  a  large  and  handsome  apart- 
ment  ;  also  a  by-place,  or  jutty 

EspedrOt  or  Exhedrat  the  portico  of  the 
Grecian  palœstra,  in  which  dispu- 
tations  of  the  leamed  were  hdld  : 
80  called  firom  its  containing  a  num- 
ber  of  seats,  generally  open ,  like  the 
pastas  or  vestibule  of  a  Greek  house 

Espenyflar,  a  pattem,  plan,  or  model  ; 
resemblance 

Exhauêt'porti  the  exit  passage  for  the 
steam  from  a  cylinder 

Exhaust'Vahej  the  valve  in  the  ednc- 
tion  passage  of  the  steam  cylinder 
of  a  Comish  engine,  placed  between 
the  cylinder  and  air-pump,  and 
worked  by  the  tappet  motion,  so  as 
to  open  shortly  after  the  equili- 
brium  valve,  and  admit  the  steam 
to  the  condenser 

Escpanrion  joint,  a  stnffing-box  joint 
Connecting  the  steam  pipes,  so  as 
to  allow  one  of  them  to  slide 
within  the  enlarged  end  of  the 
other  when  the  length  increases 
by  expansion 

ExpanHon  valve,  an  anxiliary  valve 
placed  between  the  slide-valve  and 
the  steam  cylinder:  it  is  worked 
by  a  cam  or  other  contrivance,  so 
as  to  cat  off  the  steam  at  a  given 
period,  and  cause  the  remainder  of 
the  stroke  to  be  performed  by  ex- 
pansion 

Expanswe  êtettm,  The  expansive  pro- 
pertles  of  steam  are  nowwell  under- 
stood,  and  extensively  applied  to 
practice  in  manufacturing  districts. 
In  Comwall,  and  in  some  other 
parts  ofthekingdom,the  application 
is  attended  with  highly  bénéficiai 
results.     But  it  should  be  stated 
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that  this  System  can  be  introduced 
with  mnch  greater  advantage  in  en- 
gines  that  are  employed  in  raising 
vrater,  than  in  those  which  are  en- 
tirely  devoted  to  manufacturingpur- 
poses.  In  thèse  last,  the  power  is 
opposed  to  a  continually  varying 
résistance  ;  while,  in  the  former,  the 
résistance  is  commonly  the  same, 
or  of  equal  intensity. 

To  pumping  engines,  the  adop- 
tion of  the  expansive  System  to  an 
almost  nnlimited  extent  is  recom- 
mended,  even  to  the  exclusion  of 
any  further  ingress  of  steam  to  the 
cyÛnder  after  the  piston  bas  passed 
through  bnt  one-eighth  or  one- 
ninth  of  its  stroke. 

Expansive  steam  may  be  thus 
explained  : — If  we  allow  steam  to 
flow  into  the  cylinder  of  a  steam 
engine  nntil  the  piston  be  de- 
pressed  to  one-half  of  the  stroke, 
and  then  prevent  the  admission  of 
any  further  quantity,  the  piston 
will,  if  the  engine  be  properly 
weighted,  continue  its  motion  to 
the  bottom.  The  pressure  of  the 
steam,  so  long  as  the  supply  is 
continued  from  the  boiler,  will 
be  equal,  it  is  presumed,  to  ten 
pounds  upon  the  inch.  With  this 
force  it  will  act  upon  the  piston 
until  it  complètes  one-half  of  the 
stroke  :  the  further  supply  of  steam 
vnll  then  be  excluded,  and  that 
which  is  in  the  cylinder  wUl  ex- 
pand  as  the  piston  descends,  so 
that  when  the  stroke  is  completed 
it  will  occupy  the  entire  capacity. 
The  pressure  of  the  steam  wÙl  then 
be  half  of  its  former  amount,  or 
five  pounds  upon  the  inch. 

During  the  descent  of  the  piston, 
the  pressure  of  the  steam  does  not 
suddenly  decrease  from  ten  pounds 
to  five  ;  but  it  gradnally  déchues, 
through  the  successive  intervais, 
until  at  the  final  point  it  yields  that 
force.  It  is  by  this  graduai  expan- 
sion and  diminution  of  pressure  that 
the  superior  action  is  produced. 
Eûsperiments  oh  Brass.  Dr.  Young 
made  some  expérimenta  ow.  bT^%>> 
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from  which  he  caleulated  the 
height  of  the  modulus  of  elasticity 
of  bras»  plate  to  be  4,940^000  feet, 
or  18,000,000tfo8.  for  its  weight  to 
a  base  of  1  square  inch.  For  wire 
of  inferior  brass  he  fonnd  the 
height  to  be  4,700,000  feet. 

As  cast  brass  had  not  been  sub- 
mitteâ  to  experiment,  a  cast  bar 
of  good  brass  was  procured,  'with 
which  the  foUowing  experiment  was 
made: 

The  bar  was  filed  true  and  regu- 
lar  :  its  depth  was  0*45  inch,  and 
breadth  0*7  inch  ;  the  distance  be- 
tween  the  supports  was  12  inches, 
and  the  scale  suspended  from  the 
middle. 
tbs.  inch.. 
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The  bar  was 
relieved  seve- 
ral  times,  but 
ittooknoper- 
^  ceptible  set. 

{relieved,  the 
set  was  *01. 

^slipped  between  the 
supports,  bent  more 
than  2  inches,  but  did 
_  not  break. 
Hence  52tbs.  seems  to  be  about 
the  limit  which  could  not  be 
much  exceeded  without  permanent 
change  of  structure.  It  is  équiva- 
lent to  a  strain  of  6700tbs.  upon  a 
square  inch,  and  the  corresponding 
extension  is  -nmr  ^^^^^  length.  Ab- 
solute  cohésion  above  21,000ibs. 
per  squaie  inch.  The  modulus  of 
elasticity  aceording  to  this  experi- 
ment is  8,930,000  tbs.  for  a  base  of 
an  inch  square.  The  spécifie  gra- 
vity  of  the  brass  is  8*37,  whence 
we  bave  2,460,000  feet  for  the 
height  of  the  modulus» 
Eapreasion  principally  consists  in  re- 
presenting  the  human  body  and  ail 
its  parts  in  the  action  suitable  to 
it;  in  exhibiting  in  the  face  the 
several  passions  proper  to  the 
ûgnreSf  anà.  marking  the  motions 
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they  impress  on  the  other  extemal 
parts 

Expresnouy  in  painting,  consists  in 
the  représentation  of  those  atti- 
tudes of  the  body,  and  variations 
of  the  countenance,  which  always 
accompany  and  indicate  the  immé- 
diate influence  of  the  passions  on 
the  mind 

Expression  of  colour.  Every  pas- 
sion and  affection  of  the  mind  has 
its  appropriate  tint;  and  colour- 
ing,  if  properly  adapted,  lends  its 
aid,  with  powerful  effect,  in  the 
just  discrimination  and  forcible  ex- 
pression of  them  :  it  heightens  joy, 
warms  love,  inflames  anger,  deep- 
ens  sadness,  and  adds  coldness  to 
the  cheek  of  death  itself. 

Extemal  thermometer  (the)  should  be 
a  mercurial  one,  well  exhausted  of 
air,  and  the  graduated  scale  divided 
to  tenths  of  a  degree,  or  into  quar- 
ters  of  a  degree^  or  with  whole 
divisions  large  enough  to  be  di- 
vided into  as  many  parts  by  the 
eye.  Choose  a  locîdity  for  the 
instrument,,  where  it  will  be  well 
exposed  to  the  ambient  air, — apart 
from  the  reflection  of  sunbeams, 
&c., — and  where  it  may  be  dis- 
tinctly  read  off  without  inconve- 
nience.  It  should  be  read  off  as 
quickly  as  possible.  For  uniformity 
of  System,  it  should  be  read  off  at 
stated  periods,  the  same  time  at 
which  the  barometer,  &c.,  are 
noted,  and  carefully  watched  in 
the  intérim,  to  see  whenever  any 
remarkable  change  occurs  ;  before 
and  after  storms,  during  éclipses  of 
the  sun  and  moon,  or  the  passage 
of  dense  clouds  of  vapour,  &c. 

Extract  of  gamboge  is  the  colouring 
matter  of  gamboge  separated  from 
its  greenish  gum  and  impurities  by 
solution  in  sdcohol  and  précipita- 
tion, by  which  means  it  acquires  a 
powdery  texture,  rendering  it 
miscible  in  oil,  &c.,  and  capable 
of  use  in  glazing.  It  is  at  the 
same  time  improved  in  colour,  i^id 
retains  its  original  property  of 
workiDg  well  in  water  and  gum. 
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Esttrado8y  the  exterior  corve  of  an 
arch,  measured  on  the  top  of  the 
Youssoirs,  as  opposed  to  the  soffit 
or  intrados 

Eyet  a  name  given  to  certain  circular 
parts  and  apertures  in  architecture, 


FARM.  FâR 

hut  more  especially  to  the  central 
drde  of  the  lonic  yolute  ;  to  the 
circolar  or  oval  window  in  a  pedi- 
ment  ;  to  a  small  skylight  in  a 
roof»  or  the  aperture  at  the  sum- 
mit  of  a  Gupola 


FAB 

Faber,  a  name  given  hy  the  Romans 
to  any  artisan  or  mechanic  who 
worked  in  hard  materials 

Fabrica,  according  to  the  Romans, 
the  workshop  of  any  mechanic 

FabriUaf  according  «to  Horace,  me- 
chanics'  tools 

Façadcy  the  face  or  front  of  any  con- 
sidérable building  to  a  street,  court, 
garden,  or  other  place 

Face^necCf  in  ship-building,  a  pièce 
wrought  on  the  fore-part  of  the 
knee  of  the  head,  to  assist  the  con- 
version of  the  main-piece,  and  to 
shorten  the  upper  boita  of  the 
knee  of  the  head 

Fahrenheit^  a  native  of  Dantzic,  was 
bom  in  1686  :  he  invented  the  scale 
so  called  after  his  name  :  he  also  im- 
proved  the  thermometer  by  substi- 
tuting  mercury  instead  of  spirits  of 
wine,  and  formed  a  new  scale  for 
the  instrument,founded  on  accurate 
experiments,  fixing  the  freezing 
point  of  water  at  32°,  and  that  of 
boiling  at  212** 

Faldstoolf  or  folding  stool,  a  portable 
seat  made  to  fold  up  in  the  man- 
ner  of  a  camp  stool  :  it  was  made 
either  of  metsd  or  wood,  and  some- 
times  covered  with  rich  silk 

False  roof,  the  space  between  the 
ceiling  and  the  roof  above  it,  whe- 
ther  the  ceiling  is  of  plaster  or  a 
stone  vault,  as  at  King's  Collège 
chapel,  Cambridge,  and  St.  Jaques' 
church,  Liège 

Fan-tracery  vatUting:  this  was  used 

in    late   Perpeiidicular   work,    in 

which  ail  the  ribs  that  rise  from 

the  springing  of  the  vault  hâve  the 

same  curve,  and  diverge  equally  in 

every  direction,  producing  an  effect 

like  the  bones  of  a  fan  :  very  fine 

examples  of  it  exist  in  Henry  the 
_ 
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Vllth's  chapel,  Westminster,  St. 
George's  chapel,  Windsor,  and 
King's  Collège  chapel,  Cambridge 

Fanait  a  pharos  or  lighthouse,  or  the 
lantem  placed  in  it 

Fanumf  a  Roman  temple  or  fane,  usu- 
ally  consecrated  to  sorae  deity 

Fanfff  in  mining,  a  niche  eut  in  the 
side  of  an  adît,  or  shaft,  to  serve 
as  an  air  course  :  sometimes  a  main 
of  wood  pipes  is  called  a  fanging 

FannerSf  vanes  or  flat  dises  revolving 
round  a.  centre,  so  as  to  produce  a 
current  of  air  ;  generally  used  in- 
stead of  bellows  for  forges 

Farm.  Vitruvius  says — "The  mag- 
nitude of  the  t>uildings  must  dé- 
pend whoUy  upon  the  quantity  of 
land  attached  to  them,  and  upon 
its  produce.  The  nuraber  of  courts 
and  their  dimensions  must  be  pro- 
portioned  to  the  herds  of  cattle 
and  the  quantity  of  oxen  employed. 
The  kitchen  should  be  situated  in 
the  warmest  part  of  the  court,  and 
the  stable  for  the  oxen  contiguous 
to  it:  the  stalls  should  be  made 
to  face  the  hearth  and  the  east; 
because  when  oxen  are  constantly 
exposed  to  light  and  beat,  they  be- 
come  smooth-coated.  No  hus- 
bandman,  however  ignorant,  will 
suffer  cattle  to  face  any  other 
quarter  of  the  heavens  than  the 
east.  The  width  of  the  stables 
ought  not  to  be  less  than  ten  nor 
more  than  fifteen  feet,  their  length 
proportioned  to  the  number  of 
yokes, 'cach  of  which  should  oc- 
cupy  an  extent  of  seventeen  feet. 
The  scalding-rooms  should  adjoin 
the  kitchen,  in  order  that  the  ope- 
ration  of  cleaning  the  utensils  may 
be  performed  upon  the  spot.  The 
courts  for  sheeç^  &<i.,  ^JmsqîA.  \sfc' 
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BO  spacious  as  to  allow  not  less 
than  four  and  a  half  nor  more 
than  six  feet  to  each  animaL 

**  The  granaries  should  be  above 
ground,  and  made  to  front  either 
the  north  or  the  north-east,  in  order 
that  the  grain  may  not  be  liable 
to  ferment;  but,  on  the  contrary, 
by  exposure  to  a  cold  atmosphère, 
may  be  preserred  a  long  time  :  ail 
other  aspects  encourage  the  pro- 
pagation of  worms  and  insects  de- 
structive to  grain.  The  stables 
should  be  built  in  the  warmest 
part  of  the  villa,  most  distant  from 
the  hearth;  because  when  horses 
are  stalled  near  fire  they  become 
rough-coated.  It  is  likewise  ex- 
pédient to  hâve  stalls  for  oxen  at  a 
distance  from  the  kitchen,  in  the 
open  air:  thèse  should  be  placed 
80  as  to  front  the  east,  because  if 
they  are  led  there  to  be  fed  in 
winter,  when  the  sky  is  unclouded 
they  will  improve  in  appearance. 
The  barns,  the  hay-yards,  the  com- 
chambers,  and  the  miUs,  ought  to 
be  without  the  walls  ;  so  that  the 
farm  may  be  less  liable  to  accidents 
from  tire." 

Farm,  in  Comish  mining,  that  part 
of  the  lord's  fee  which  is  taken  for 
liberty  to  work  in  tin  mines  only 
that  are  bounded,  which  is  gene- 
rally  one-fifteenth  of  the  whole 

FasciOf  a  flat  architectural  member  in 
an  entablature  or  elsewhere;  a 
band  or  broad  fillet.  The  architrave 
in  the  more  élégant  orders  of  archi- 
tecture is  divided  into  three  bands, 
which  are  called  fascise  :  the  lower 
is  called  the  ôrst  fascia,  the  middle 
one  the  second,  and  the  upper  one 
the  third  fascia. 

Fatdœ,  the  bands  of  which  the  epi- 
stylium  of  the  lonic  and  Corinthian 
orders  are  composed.  The  ante- 
pagments  of  lonic  doorways  were 
generally  divided  into  three  fascise 
or  corsx.  Fascise  were  bands 
which  the  Romans  were  accus- 
tomed  to  bind  round  the  legs. 

Fast  and  lome  puUeys,  two  puUeys 
/     placed  side  hy  side    on   a  shaft 


which  is  driven  from  another  shaft 
by  a  band:  when  it  is  required  to 
stop  the  shaft,  the  band  is  trans- 
ferred  to  the  loose  pulley 

Fastiffium,  the  pediment  of  aportico  ; 
80  called  because  it  foUowed  the 
form  of  the  roof,  which  was  made 
like  a  triangle,  the  sides  being 
equally  inclined  to  carry  off  the 
water 

Fattifféum,  in  architecture,  the  sum- 
mit,  apex,  or  ridge  of  a  house  or 
pediment 

Fatue,  according  to  Vitruvius,  a  nar- 
row  passage  ^ich  formed  a  com- 
munication between  the  two  prin- 
cipal  divisions  of  a  Roman  house, 
— ^the  atrium  and  peristylium 

Fay,  in  ship-building,  to  joln  two 
pièces  of  timber  close  together 

Feathering,  or  foliatiùn,  an  arrange- 
ment cdf  small  arcs  or  foils  sepa- 
ratedbyprojecting  points  or  cusps, 
used  as  ornaments  in  the  mould- 
ings  of  arches,  &c.  in  Gothic 
architecture 

Feed'headj  a  cistem  containing  water 
and  communicating  with  the  boiler 
of  a  steam  engine  by  a  pipe,  to 
supply  the  boiler  by  the  gravity  of 
the  water,  the  height  being  made 
sufficient  to  overcome  the  pressure 
within  the  boiler 

Feed-pipe,  the  pipe  leading  frt>m  the 
feed-pump,  or  from  an  elevated 
cistem,  to  the  bottom  of  the 
boiler  of  a  locomotive  engine 

Feed'pipe  cocks,  those  used  to  regulate 
the  supply  of  water  to  the  boiler  of 
a  locomotive  engine,  and  the  handle 
of  which  is  placed  conveniently  to 
open  and  shut  at  pleasure 

Feed-pipe  strainer,  or  strum,  a  perfo- 
rated  half-spherical  jnece  of  sheet 
iron,  after  the  manner  of  the  rose 
end  of  a  watering  pot  :  it  is  placed 
over  the  open  end  of  the  feed-pipe 
in  the  locomotive  tender  tank,  to 
protect  it 

Feed-pipeSf  the  copper  pipes  reaching 
from  the  clack-box  to  the  pump 
and  from  the  pump  to  the  teadef , 
to  convey  water  to  the  boikr  of  a 
locomotive  engine 
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FeeéUpun^,  a  forcing-pump,  worked 
by  the  steam  engine,  for  sopplying 
the  boiler  with  water 

Feed-pvmp.phmgeTf  the  lolid  piston, 
or  enlarged  end  of  the  pump-rod, 
fitting  the  stuffing-box  of  the 
pump  of  a  steam  engine 

FelUng  titnàer,  the  act  of  cutting 
down  a  full-grown  tree,  which 
doubtlessly  should  be  done  late  in 
the  autumn,  when  less  moisture 
exists  in  ail  trees,  and  which  ren- 
ders  the  timber  less  liable  to  dry. 
rot 

Felyntr,  a  minerai  of  foliated  8trac> 
tnre 

Fehieea,  in  navigation,  a  little  yessel 
used  in  the  Mediterranean,  capable 
of  going  either  stem  or  stem  fore- 
most  ;  also  a  small  open  boat,  row- 
ed  with  six  oars 

Femerellt  a  lantem,  louTre,  or  covering 
placed  on  the  roof  of  a  kitchen, 
hall,  &c  for  the  purpose  of  venti- 
lation or  the  escape  of  smoke 

Fémur,  in  architecture,  the  long  flat 
projecting  face  between  each  chan- 
nel  of  a  triglyph  ;  the  thigh,  or  a 
covering  for  the  thigh 

Fender-piïes,  those  driven  to  protect 
work  either  on  land  or  in  water 

FeriesteHa,  the  niche  at  the  side  of  an 
altar  containing  the  pisdna  ;  a  ves- 
sel  for  holding  water  to  wash  the 
hands  of  the  officiating  priest;  also 
a  Utile  window 

FenestrOf  a  window,  an  entrance 

Fenestral:  window-blinds  or  case- 
ments  closed  with  paper  or  doth, 
instead  of  glass,  are  so  termed 

Fenestration,  termed  by  the  Germaiis 
Fenster-architektur,  is,  in  contra- 
distinction  to  coluraniation)  the 
System  of  construction  and  mode  of 
design  marked  by  Windows.  Fenes- 
tration  and  columniation  are  so  far 
antagonistic  and  irrecondleable, 
that  fenestration  either  interfères 
with  the  effect  aimed  at  by  colum- 
niation with  iusulated  columns,  as 
in  a  portico  or  colonnade,  or  re- 
duces it,  as  is  the  case  with  an 
engaged  order,  to  something  quite 
secoudary  and  merely  décorative. 


Astylarandfènestntedoughtythere- 
fore,  to  be  merely  convertible  tenus  ; 
but  as  they  are  not,  that  of  eo- 
htmnar'/enestrated  has  been  in- 
vented,  to  dénote  that  mode  of 
composition  which  unités  fenestra- 
tion with  the  semblance,  at  least,  of 
the  other.  Employed  as  a  collée- 
tive  tenu,  fenestration  serves  to 
express  the  character  of  a  building 
or  design  with  regard  to  the  Win- 
dows generally  :  thus  it  is  said,  the 
fenestration  is  excellent,  or  the  con- 
trary, — omate  or  meagre, — well 
arranged  or  too  crowded, — ^which 
last  circumstance  is  a  very  common 
fault,  and  is  destructive  both  of 
grandeur  and  of  repose. 

Feretory,  a  hier,  or  coffin  ;  a  tomb,  or 
shrine 

Ferrule,  a  métal  ring  fixed  on  the 
handie  of  a  tool  to  prevent  the  wood 
from  splitting 

Fes8€,  in  heraldry,  a  band  or  girdle 
possessing  the  third  part  of  the 
escutcheon  over  the  middle 

FestooHf  an  omament  of  carved  work, 
representing  a  wreath  or  garland 
of  flowers  or  leaves,  or  both  inter- 
woven  with  each  other:  it  is  thick- 
est  in  the  middle,  and  small  at  each 
extremity,  a  part  often  hanging 
down  below  the  knot 

Festoon,  in  architecture,  an  omament 
of  carved  work,  in  the  form  of  a 
wreath  or  garland  of  flowers,  or 
leaves  twisted  together 

Fictile,  an  earthen  vessel  or  other 
article,  moulded  and  baked 

FictoTf  among  the  Romana,  an  artist, 
a  deviser,  or  potter 

Fieldf  in  heraldiy,  the  whole  surface 
of  the.  shield 

Figulus,  an  artist  who  makes  figures 
and  omaments 

Filagree,  in  the  arts,  a  kind  of  en- 
richment  in  gold  and  silver 

FilCy  a  well-known  instrument  having 
teeth  on  the  surface  for  cutting 
métal,  ivory,  wood,  &c. 

FilCi  a  strip  or  bar  of  steel,  the  sur- 
face of  which  is  eut  into  fine  poii 
or  teeth,  which  act  by  a  spegi^  ^ 
cutting  closely  alUed  t^ 
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When  the  file  is  rabbed  over  the 
material  to  be  operated  upon,  it  cuts 
or  abrades  little  shavings  or  shreds, 
which,  trom  their  minuteness,  are 
called  file-dust,  and,  in  so  doing,  the 
file  produces  minute  and  irregular 
furrows  of  nearly  equal  depth,  leav- 
ing  the  surface  that  bas  been  filed 
more  orless  smooth^accordingto  the 
size  of  the  teeth  of  the  file,  and  more 
orless  accurately  shaped,  according 
to  the  degree  of  skill  used  in  the  ma- 
nipulation of  the  instrument.  The 
files  employed  in  the  mechanical 
arts  are  almost  endless  in  variety. 

Finialf  sometimes  called  a  pinnacle, 
but  more  truly  confined  to  the 
bunch  of  foliage  which  terminâtes 
pinnacles,  canopîes,  pediments,  &c. 
in  Gothic  architecture 

Finite  forcer  a  force  that  acts  for  a 
finite  time,  such  as  the  force  of 
gravity 

Fillety  a  small  fiât  face  or  band,  used 
principally  between  mouldings  to 
separate  them  from  each  other  in 
classical  architecture:  in  the  Gothic, 
Early  English,  or  Decorated  styles 
of  architecture,  it  is  also  used  upon 
larger  mouldings  and  shafts 

FinlaysmCs  Tables  of  the  value  of  life 
assurance  and  annuities  difi^er  in 
several  respects  widely  from  either 
theNorthampton  or  the  Carlisle  cal- 
culated  Tables.  In  framing  them  for 
Government  annuities  from  obser- 
vations made  on  the  mortality  in 
tontines  and  amongst  the  holders 
of  Government  annuities,  Mr.  Fin- 
layson,  in  his  calculations,  is  in- 
clined  to  take  a  favourable  view  of 
the  duration  of  human  Ufe,  and  his 
Tables  coincide  very  nearly  with 
the  Carlisle,  except  that  he  makes 
a  distinction  between  maies  and 
feraales, — the  latter  being  consi- 
dered  rather  longer  lived  than  the 
former.  As  regards  annuities,  thèse 
observations  may  be  thus  iUustrat- 
ed:  the  présent  value  of  an  an- 
nuity  of  ^  1  for  the  life  of  a  person 
aged  twenty-five,  calculated  at  4 
'»er  cent,  interest,  would  be,  ac- 
^^fnff  to  the 
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Northampton  Tables,  15  4 
Carlisle  do.  ...  17  6 
Government,  Maie  .16  9 
Do.     .    .     .Female.  18  1 

Fire-harframe^isL  alocomotive  engine, 
a  frame  made  to  fit  the  fire-box  on 
v^hich  the  fire-bars  rest  :  a  plan  of 
dropping  ail  the  bars  at  once  by  a 
moveable  frame,  acted  on  by  a  lever 
and  handle  outside  the  fire-box,  has 
been  frequently  tried,  but  the  action 
of  the  intense  beat  soon  puts  it  out 
of  working  order 

Fire-bars,  in  a  locomotive  engine, 
viredge-shaped  iron  bars  fitted  to 
the  fire-box  with  the  thick  side 
uppermost,to  support  the  fire:  the 
ends  rest  on  a  frame  :  they  are  in- 
clined  inwards,  with  an  air  space 
between  each,  to  promote  combus- 
tion, and  are  jointed  at  one  end, 
and  supported  by  a  rod  at  the  other, 
80  that  the  rod  being  withdrawn, 
the  bars  îaH,  and  the  fire-box  is 
emptied 

Fire-box,  in  a  locomotive  engine,  the 
box  (usually  made  of  copper)  in 
which  the  fire  is  placed.  The  out- 
side is  of  iron,  separated  hom.  the 
copper  fire-box  by  a  space  of  about 
3  inches  ail  round  for  water 

Fire-box  door,  the  door  opening  into 
the  fire-box,  facing  the  locomotive 
tender,  by  which  coke  is  supplied 
to  the  fire 

Fire-box  partition:  in  large  fire-boxes 
a  division  is  made  in  the  box,  into 
which  water  is  admitted  :  this  di- 
vision is  about  the  height  of  the 
fire-box  door,  and  divides  the  fire 
into  two  parts  in  a  locomotive  en- 
gine, thereby  increasing  the  heating 
surface  of  the  fire-box 

Fire-box  stays,  in  a  locomotive  engine, 
deep  strong  iron  stays  bolted  to 
the  top  of  the  copper  fire-box,  to 
enable  it  to  resist  the  pressure  of 
the  steam  :  round  copper  or  iron 
stays  are  also  used  to  connect  the 
outside  shell  to  the  inside  box,  in 
the  proportion  of  about  one  stay  to 
every  4  square  inches  of  fiât  surface 

Fire-brick  or  Fire-bricks  are  used  for 
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Hning  fornaces,  and  for  ail  kinds  of 
brick-woik  exposed  to  intense  heat 
which  woold  melt  common  bricks. 
They  are  made  6om  a  natoral  com- 
ponnd  of  silica  and  alnmina,  which, 
when  free  from  lime  and  other 
fluxes,  is  infusible  nnder  the  great- 
est  heatto  which  it  can  be  snbjected. 
Oxide  of  iron,  however,  which  is 
présent  in  most  clays,  renders  the 
clay  fosible'  when  the  silica  and 
alumina  are  nearly  in  equal  pro- 
portions, and  those  fire-clays  are 
the  best  in  which  the  silica  is 
greatly  in  excess  over  the  alumina. 
When  the  alumina  is  in  excess, 
broken  crucibles,  glass-house  pots, 
and  old  fire-bricks,  ground  to  pow- 
der,  are  substitutedfor  the  common 


sîlicious  sand  used  in  the  ordinary 
processes  of  brick-making,  but 
which,  in  this  case,  would  be  in- 
jurions, as  having  a  tendency  to 
render  the  clay  fusible. 

Fire-clay  being  an  expensive  ar- 
ticle, it  is  ttsual,  when  making  fire- 
bricks  at  a  distance  from  mines, 
to  mix  with  it  bumt  clay,  for  the 
sake  of  economiadng  the  clay  and 
diminishing  its  contraction.  Mr. 
Pellatt  States  that  Stourbridge  clay, 
when  carefully  picked,  ground,  and 
sifted,  will  bear,  for  brick-maldng, 
two  proportions  (by  weight)  of 
burnt  clay  to  one  of  native  clay. 

The  following  Table  shows  the 
constituents  of  several  infusible 
clays  : 


Authority  .    . 

Dr.  Ure. 

Vauquelin. 

Wrightson. 

Description. 

Kaolin,  or 

poTcelidn 

clay. 

Plastic  clay  of 
forge  les  eaux. 

Saggper  clay,  from 

the  Staffordshire 

potteries. 

Silica    •     •     . 
Alumina     •    • 
Iron.     •    •     • 
Lime     .    •    . 
Carbonic  acid . 
Water   .    .    . 

52 

47 
0-33 

63 

16 

8 

1 

10 

54-38 

26-55 

8-38 

314 

7-28 

99-33 

98 

99-73 

Remarks    •    • 

f 
4 

V 

Used  for  making 
glass-house  pots 
and  pottery. 

Used  for  making 
saggars  and  fire- 
bricks. 

Fire-clay  is  found  througbout  the 
coal  formation,  but  that  of  Stour- 
bridge is  considered  the  best.  The 
fire-clays  of  Newcastle  and  Glasgow 
are  also  much  esteemed.  ^e- 
bricks  are  brougbt  to  London  from 
Stourbridge  and  from  Wales;  the 
latter,  however,  will  not  stand  such 
intense  heat  as  the  Stourbridge 
bricks. 

Fire-bricks  are  also  made  at  the 
village  of  Hedgerly,  near  Windsor, 
of  the  sandy  loam  known  by 
the  name  of  Windsor  loam,  and 
thèse  are   much  used  in  London 
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for  fire-work,  and  also  by  chemists 
for  luting  their  furnaces,  and  for 
simUar  purposes. 

The  relative  merits  of  Windsor, 
Welsh,  and  Stourbridge  fire-bricks 
are  best  shown  by  their  value  in 
the  market. 

The  following  priées  are  from 

the  *  Contractor's  Pocket-Book  for 

1850.'     They  include  carriage  to 

London  and  delivery  on  the  works  : 

Fire-bricks  per  m.      £.    s,    d. 

Windsor  ...     5     8     0 

Welsh      ...    8  12     0 

Stourbridge  ,    .  Il    ^ 
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Pire-bricks,  The  parts  of  fumaees 
exposed  to  heat  are  built  of  bricks 
made  of  a  description  of  clay  'vdiich 
is  to  différent  extents  infusible,  the 
qualities  chosen  for  use  being  regu- 
lated  by  the  degree  of  heat  to  which 
they  are  to  be  exposed.  They  are 
known  in  commerce  by  the  names 
of  Bristol,  Stourbridge,  Newcastle, 
Welsh,  and  Windsor  bricks.  The 
first  of  thèse  are  composed  almost 
entirely  of  silex,  and  are  infiisible 
at  the  greatest  heat  of  the  blast- 
furnace  ;  but  they  are  very  costly, 
and  seldom  used.  The  second 
quality  are  made  from  clay  found 
in  the  neighbourhood  of  Stour- 
bridge,  l^ing  in  a  stratum  of  con. 
siderable  thickness  between  the 
upper  soil  and  the  coal  formations  : 
they  are  used  in  the  construction  of 
furnaces  required  to  resist  great 
heat,  such  as  those  for  smelting 
iron  ores,  glass-making,  &c.y  and 
sometimes  for  the  linings  of  retort 
ovens  :  for  this  latter  purpose  they 
are  considered  too  expensive,  except 
for  the  arch  immediately  over  the 
fumace,  as  the  heat  is  not  intense. 
The  third  variety  are  composed  of 
the  clay  lying  above  the  coal  mea> 
sures  in  Northumberland,  and  for 
the  construction  of  retort  furnaces 
and  ovens  are  the  most  désirable. 

Fire-dampt  in  coal  mines,  is  impure 
carburetted  hydrogen 

Fire-placCy  a  space  within  a  chimney- 
piece  for  the  buming  of  fuel  to 
warm  the  température  of  the  air, 
and  in  communication  with  a  shaft 
or  chimney-flue 

Fire-tubeSt  or  tube-flues,  are  those 
through  which  the  fire  passes,  for 
obtaining  a  large  heating  surface, 
fixed  longitudinally  in  the  middle 
compartment  of  a  locomotive  en- 
gine,  between  the  fire -box  and 
smoke-box 

Fires  of  the  Ancients.  Palladio  says, 
— "  Finding  that  this  subject  about 
fires  of  the  ancients  had  not  been 
treated  of  distinctly  by  any  body, 

f   I  resolved  to  compose  something 

— bout  it.    We  are  ignorant  of  most 
Xc — i — 


things  delivered  thereupon  by  the 
ancients  which  might  give  us  some 
ligfat  upon  the  matter:  we  must 
hâve  recourse  to  the  inventions  of 
later  times,  thereby  gradually  to 
obtain  a  more  ample  knowledge  of 
it.  The  Romans  were  sensible  that 
a  continuai  flame  and  a  great  heat 
firom  live  coals  were  hurtful  to  the 
eyes;  they  therefore  went  very 
wisely  about  finding  ont  a  remedy. 
They  found  how  dsmgerous  it  was 
to  carry  fire  about  the  house  from 
one  room  to  another.  Stoves  are 
an  abominable  invention:  they 
cause  a  continuai  stench,  swell  the 
head,  and  make  men  drowsy,  dull, 
and  lazy.  Most  people  that  use 
them  grow  tender  and  weak  :  some 
cannot  stir  out  of  those  rooms  ail 
the  winter.  The  ancients  used  to 
light  their  fire  in  a  small  fumace 
under  the  earth.  Thence  they 
conveyed  a  great  many  tubes  of 
différent  sizes  into  ail  the  différent 
stories  and  rooms  of  the  house, 
which  tubes  or  pipes  were  invisi- 
ble, but  laid  in  the  thickness  of  the 
walls  and  ceilings,  just  Hke  water- 
pipes.  Each  of  thèse  opened  at 
that  part  of  the  fumace  which 
joined  to  the  very  wall  of  the  house, 
and  through  thèse  ascended  the 
heat,  which  waslet  inwheneverthey 
had  a  mind  it  should,  whether  in 
dining-rooms,  bed-chambers,  or 
closets,  much  in  the  manner  as  we 
see  the  heat  or  steam  of  water 
contained  in  an  alembic  to  ascend 
and  warm  the  parts  most  distant 
from  the  fire-place.  The  heat  in 
that  mannejr  used  to  spread  so 
equally  that  it  warmed  the  whole 
house  alike.  It  is  not  so  with 
chimneys  or  hearths;  for  if  you 
stand  near,  you  are  sciHxhed;  if  at 
any  distance,  you  are  frozen  ;  but 
hère  a  very  mild  warm  air  spreads 
ail  around,  according  a&  the  fire 
that  warms  the  pipes  laid  along  the 
wall  opposite  to  the  hearth  is  nrare 
or  less  burning.  Those  pipes  which 
dispensed  the  heat  did  not  open 
into  the  very  fumace,  on  purpose 
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that  neither  smoke  nor  flame  should 
get  into  them,  bat  ooly  a  warm 
steam  should  enter,  which  they  let 
out  again  ;  thereby  creating  a  con- 
tiiiual  moderate  beat.  The  fire 
needed  not  to  be  large,  provided 
it  was  continuai,  to  supply  those 
confined  and  enclosed  pipes  with  a 
suffident  power  6i  warming.  They 
di-essed  theif  ftieat  at  the  mouth  of 
the  fumace;  and  ail  along  the 
waUs  were  dispoeed  kettles,  or 
other  veasels,  filled  with  hot  water, 
to  keep  the  méat  warm/' 

Fùr-pokê,  small  trunks  of  fir-trees, 
from  10  to  16  feet  in  length;  used 
in  rustic  buildings  and  out-houses 

Fithf  a  machine  employed  to  hoist 
and  draw  up  the  flukes  of  a  ship's 
anchor  towards  the  top  of  the  bow, 
in  order  to  stow  it  after  it  bas 
been  catted 

Fissure,  or  GnUey,  is  that  crack  or 
split  in  the  strata  of  the  earth 
which  is  the  réceptacle  of  minerai 
particles,  whose  contents  are  styled 
a  Mode' 

FistucUf  among  the  Romans,  an  in- 
strument used  for  ramming  down 
pavements  and  threshing-floors, 
and  the  foundations  of  buildings 

Fistula,  a  water-pipe,  according  to 
Yitruvius,  who  distinguishes  three 
modes  of  conveying  water:  by 
leaden  pipes,  by  earthen  pipes,  and 
by  channels  of  masonry 

Fifoe  species  of  temples  (the) .  There  are 
five  species  of  temples  :  namely,  the 
pycnostyle,  in  which  the  columns 
are  placed  far  apart  ;  the  systyle, 
in  which  they  are  more  remote; 
the  diastyle,  whose  columns  are  at 
an  ample  distance  from  each  other; 
the  araeostyle,  in  which  the  inter- 
vais  between  the  columns  are  too 
great  ;  and  the  eustyle,  whose  inter- 
columniations  are  justly  propor- 
tioned.  In  the  pycnostyle  species 
the  interval  between  the  columns 
is  equal  to  one  diameter  and  a  half  : 
there  is  an  instance  of  this  in  the 
temple  of  Julius,  and  another  in 
the  temple  of  Venus,  which  is 
erected  in  the  forum  of  Cœsar  :  in 


ail  temples  of  this  species  the  same 
interval  between  the  columns  is 
observed.  In  the  systyle  species 
there  should  be  an  interval  between 
the  columns  equal  to  twodiameters  : 
this  arrangement  would  leave  the 
space  between  the  plinths  of  the 
bases  of  the  columns  equal  to  the 
extent  of  the  plinths  themselves. 

Flake  white  is  an  English  white  lead, 
in  the  forln  of  scales  or  plates,  some- 
times  grey  on  the  surface.  It  takes 
its  name  from  its  figure,  is  equal  or 
sometimes  siiperior  to  crems  white, 
and  is  an  oxidized  carbonate  of 
lead,  not  esseutially  differing  from 
the  best  of  the  above.  Other  white 
leads  seldom  equal  it  in  body  ;  and 
when  levigated,  it  is  called  *  body- 
white.' 

Flamboyant  Style  qf  Arckitecturet 
the  decorated  and  very  omamental 
style  of  architecture,  of  French  in- 
vention and  use,  andcontemporary 
in  France  with  the  Perpendicular 
style  in  Ëngland.  One  of  the  most 
striking  and  umversal  features  is 
the  waving  arrangements  of  the 
tracery  of  the  Windows,  panels,  &c. 
The  foliage  used  for  enricbments 
is  well  carved,  and  bas  a  playful 
and  frequently  a  good  effect. 

Flannmfft  the  internai  splay  of  a  win- 
dow-jamb 

Flaring,  in  sbip-building,  over-hang- 
ing,  as  in  the  topside  forward 

Flattinç,  in  bouse-painting,  a  mode 
of  painting  in  oil  in  which  the 
surface  is  left,  when  finished,  with- 
out  gloss.  The  material  is  pre- 
pared  with  a  mixture  of  oil  of  tur- 
pentine,  which  secures  the  colours, 
and,  when  used  in  the  finishing, 
leaves  the  paint  quite  dead. 

Flemish  bricks  are  used  for  paving  : 
seventy-two  will  pave  a  square 
yard  :  they  are  of  a  yellowish  co- 
lour,  and  harder  than  the  ordinary 
bricks 

Flemish  School  of  Painting,  This 
school  is  highly  recommended  to 
the  levers  of  the  art  by  the  disco- 
very,  or  at  least  the  first  practice, 
of  painting  in  oil.     It  \\»&  V^^^w' 
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generally  attributed  to  John  Van 
Eyck,  \7ho  was,  it  is  said,  accus- 
tomed  to  vamish  his  distemper 
pictures  with  a  composition  of  oils, 
which  was  pleasing  on  account  of 
the  lustre  it  gave  them.  In  the 
course  of  his  practice  he  came  to 
mix  his  colours  with  oil,  instead  of 
water,  which  he  found  rendered 
them  brilliant  without  the  trouble 
of  vamishing.  From  this  and  sub- 
séquent experiments  arose  the  art 
of  painting  in  oil  ;  and  this  won- 
deiful  discovery,  whether  made  by 
Van  Eyck  or  not,  soon  acquired 
notice  ail  over  Europe.  The  atten- 
tion of  the  Italian  painters  was  soon 
excited.  John  of  Bruges  was  the 
founder  of  painting  as  a  profession 
in  Flanders.  Peter  Paul  Rubens 
was  the  founder  of  the  art. 

Float,  a  flat  pièce  of  stone  or  other 
material  attached  to  a  valve  in  the 
feed-pipe  of  the  boiler  of  a  steam 
engine,  and  supported  upon  the  sur- 
face of  the  water  by  a  counter- 
weight;  used  either  for  showing 
the  height  of  the  water,  or  regu- 
lating  the  supply  from  the  cistem 

Flookarit  in  Cornish,  an  earth  or  clay 
of  a  sUmy  glutinous  consistence  ; 
in  colour,  for  the  most  part  blue  or 
white,  or  compounded  of  both 

Floor-hoUoWi  in  ship-building,  an 
eUiptical  mould  for  the  hollow  of 
the  floor  timbers  and  lower  fut- 
tocks 

FloorSf  in  early  English  domestic  ar- 
rangements, were  generally  covered 
with  rushes,  carpets  being  seldom 
used  for  such  purposes  even  at  the 
dose  of  Elizabeth's  reign,  although 
instances  occur  of  tapestry  cloths 
for  the  feet  to  rest  upon  as  early 
as  Edward  I.  It  does  not,  indeed, 
appear  to  hâve  been  the  custom  at 
any  time  to  leave  floors  bare, 
whether  boarded  or  paved.  Our 
poets,and  particularly  Shakespeare, 
ail  speak  of  rushes  and  other  vege- 
table  substances  being  strewed  in 
the  principal  apartments. 
Htr'timbers,  in  ship-building,  are 
hose  placed   immediately  across 
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the  keel,  and  upon  which  the  bot- 
tom  of  the  ship  is  framed 

Florariy  an  exceedingly  small-grained 
tin,  scarcely  perceivable  in  the 
stone,  though  perhaps  very  rich 

Florentine  laie  colour  is  extracted 
from  the  shreds  of  scarlet  cloth  : 
the  same  may  be  said  also  of 
Chinese  lake 

Florentine  School  of  Painting,  This 
school  is  remarkable  for  greatness  ; 
for  attitudes  seemingly  in  motion  ; 
for  a  certain  dark  severity  ;  for  an 
expression  of  strength  by  which 
grâce  is  perhaps  excluded  ;  and  for 
a  character  of  design  approaching 
to  the  gigantic.  The  productions 
of  this  school  may  be  considered 
as  overcharged  ;  but  it.  cannot  be 
denied  that  they  possess  an  idéal 
majesty  which  élevâtes  human  na- 
ture above  mortality.  The  Tuscan 
artists,  satisfied  with  commanding 
the  admiration,  seem  to  bave  con- 
sidered the  art  of  pleasing  as  be- 
neath  their  notice.  This  school 
has  an  indisputable  title  to  the 
vénération  of  ail  the  lovers  of  the 
arts,  as  the  first  in  Italy  which  cul- 
tivated  them. 

Flower-garden  (the)  "should  be  an 
object  detached  and  distinct  from 
the  gênerai  scenery  of  the  place  ; 
and  whether  large  or  small,  whe- 
ther varied  or  formai,  it  ought  to 
be  well  protected  from  hares  and 
smaller  animais  by  an  inner  fence  : 
within  this  enclosure  rare  plants 
of  every  description  should  be  en- 
couragea, and  a  provision  made  of 
soil  and  aspect  for  every  différent 
class.  Beds  of  bog-earth  should 
be  prepared  for  the  American 
plants  :  the  aquatic  plants,  some  of 
which  are  peculiarly  beautiful, 
should  grow  on  the  surface  or 
near  the  edges  of  water.  The  nu- 
merous  class  of  rock-plants  should 
bave  beds  of  rugged  stone  pro- 
vided  for  their  réception,  with- 
out the  affectation  of  such  stones 
being  the  natural  production  of  the 
soil;  but,  above  ail,  there  should 
be  pôles  or  hoops  for  those  kinds 


FLO 


FONT. 


FON 


of  creeping  plants  which  sponta- 
neously  form  themselves  into  grace- 
ful  festoons,  when  encouraged  and 
supported  by  art." 

Flower-garden.  There  is  no  oraa- 
ment  of  a  flower-garden  more  ap- 
propriate  than  a  conservatory  or 
greenhouse,  where  the  flower- 
garden  is  not  too  far  from  the 
honse;  but  amongst  the  refine- 
ments  of  modem  luxury  may  be 
reckoned  that  of  attaching  a  green- 
house  to  Bome  room  in  the  man- 
sion. 

Fïuccatiy  in  minîng,  a  soft  clayey  sub- 
stance,  generally  found  to  accom- 
pany  the  cross  courses  and  slides 

Fhikef  in  mining,  the  head  of  a 
charger;  an  instrument  used  for 
cleansing  the  hole  previous  to 
blasting 

Fhuhf  a  term  common  to  workmen, 
and  applied  to  surfaces  which  are 
on  the  same  plane 

Fhitings  or  Flûtes,  the  hollows  or 
channels  eut  perpendicularly  in 
the  shafts  of  columns,  ôlc,  in  clas- 
sical  architecture:  they  are  used 
in  the  Doric,  lonic,  Corinthian,  and 
Composite  orders 

Plus,  in  metallurgy,  saline  matters 
which  faciUtate  the  fusion  of  ores 
and  other  substances  which  are  not 
easily  fusible  in  assays;  used  also  in 
the  réduction  of  ores 

Fly,  in  mechanics,  that  part  of  a 
machine  which,  being  put  in  mo- 
tion, régulâtes  the  rest 

Ffy'Wheel,  a  wheel  with  a  heavy  rim, 
flxed  upon  the  crank-shaft  of  a 
land  engine,  for  the  purpose  of 
equalizing  the  motion  by  the  cen- 
tnfugal  force  absorbing  the  sur- 
plus force  at  one  part  of  the  ac- 
tion, to  distribute  rt  again  when 
the  action  is  déficient 

FlyerSf  stairs  that  go  straight  and  do 
not  wind,  the  fore  and  back  part 
of  each  stair  and  the  ends  respect- 
ively  being  parallel  to  each  other 

FocuSy  among  the  Romans,  an  altar, 
a  fire-place  or  hearth  :  hence  the 
Latin  motto,  *  pro  aris  et  focis/ — 
'  for  our  altars  and  fire-sides  ' 
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FodénCf  a  mine  or  quarry 

FogCf  Comish,  a  forge  or  blowing- 
house  for  smelting  tin 

FoilSf  foliation;  the  spaces  between 
the  cusps  of  the  featherings  of 

'  Gothic  architecture 

Fontf  a  font,  or  a  natural  spring  of 
water,  frequently  converted  into 
omamented  fountains  by  theGreeks 
and  the  Romans.  The  latter  also 
erected  édifices  of  yarious  degrees 
of  splendour  over  natural  springs, 
stlch  as  the  Grotto  of  Ëgeria,  near 
Rome,  where  the  natural  cave  is 
converted  by  the  architect  into  a 
temple. 

Font,  the  vessel  which  contains  the 
water  for  the  purposes  of  baptism. 
The  font  is  the  only  relie  of  our 
ancient  architecture  which  in  its 
form  is  at  ail  analogous  to  the 
Grecian  and  Roman  vases.  The 
shape  which  has  at  différent  pe- 
riods  been  given  to  it  is  a  subject 
of  some  interest.  Norman  fonts 
are  generally  square  or  circular; 
the  first  frequently  placed  on  five 
legs  ;  but  which  may  be  the  older 
form,  the  square  or  drcle,  is  not 
yet  known.  The  circular  form 
continued  to  be  much  used  during 
the  Early  English  period  ;  so  occa- 
sionally  was  the  square.  Through- 
out  the  continuance  of  the  Deco- 
rated  style,  the  octagon  was  gene- 
rally used,  sometimes  the  hexagon. 
During  the  Perpendicular  style,  the 
octagon  was  almost  always  used. 
UntU  the  Reformation,  and  occa- 
sionally  after,  dipping  was  prac- 
tised  in  this  country.  Pouring 
or  sprinkling  was  not  unusual  pre- 
vious  to  the  Reformation;  for  as 
early  as  the  year  754,  pouring,  in 
cases  of  necessity,  was  declared  by 
Pope  Stephen  III.  to  be  lawfiil; 
and  in  the  year  1311,  the  Council 
of  Ravenna  declared  dipping  or 
sprinkling  indiffèrent  :  yet  dipping 
appears  to  hâve  been  in  this  coun- 
try the  more  usual  mode.  The 
Earl  of  Warwick,  who  was  born  in 
1381,  was  baptized  by  dipping:  so 
Prince  Arthur  (jiliesX^wi  ^^'^«k 
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Fool,  an  uicJEnt  measure  of  tin,  cou- 
taimngtwogallDnfi!  now  a  nominal 
measure,  but  in  neight  60  the.;  also 
1  Uni^Bl  nieuaure  of  twelve  inches 

Faol-pace,  Ihe  cl^s  ot  raised  floor  at 
the  upper  end  of  an  anci^nt  liall 

Fooi-plate,  the  platform  on  nhich  tlic 
eagiDe  man  and  fire  maa  uf  a  loco 
motiie  «ngiue  attendis  thEirdulies 

Foal-staU  Uie  pbntli  or  Ijaae  of  a 
pillar 

Foot-nalve  the  valve  m  the  passage 
betnpen  the  condenser  and  air 
pump  of  an  engine  opuningtowards 
the  air  pump 

Fool-valeing  tho  plank  withmsidc 
a  ship  bclow  the  loirer  decl: 

Force  of  the  v:md  Air  when  in 
continuons  niotiou  m  one  direction 
beoomes  a  verj  useful  agent  of 
machmery,  of  greatcr  or  less  energy 
accordÎDBtothevelocitywithwhicli 
it  moTea.  Were  it  not  for  ilsvari- 
abihty  in  direction  and  force,  and 
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Bupply,  scarccly  any  more  appro- 
priate  Ërst  mover  could  generally 
hfr  wished  for;  and  cvcn  ivitb  ali 
its  irregularitT,  it  is  still  so  iiseful 
as  to  rcquire  a  separate  considcra- 


Tlie  force  with  which  air  strikea 
against  a  caoïiog  surface,  or  with 
nhicb  the  nind  strilies  against  a 
quiescent  surface,  is  nearlj'  as  the 
sijuate  of  the  veiocity  ;  or,  more 
corrcctly,  tlie  eiponent  of  the  ve- 
iocity varies  betneen  2-03  and  2-05  ; 
«a  thaï  in  most  practical  cases  the 
exponent  2,  or  that  of  the  square, 
maj  be  cmployed  without  fear  of 

Fùrcrps,  longs  used  by  (miths  lo  take 
the  bot  meta]  from  the  fire 

Force-pampa,  the  plungpr  purops  for 
snppiying  thc  twiler  of  a  locomo- 
tive engine  :  the  plunger  rods  are 
connected  to  the  pîstou-rods  of  the 
steam  cyliuder 

Forcer,  in  Cornish,  a  small  pump 
noiked  by  hand,  used  in  sinliing 
smali  simples,  dippas,  or  pits 

Forciiig-pvmp  (Ihe)  diifers  but  little 
from  a  syringe  :  tbe  latter  receives 
and  expels  a  liqnid  Ihrough  the 
same  passage,  but  the  former  bas  a 
aeparate  pipe  for  ils  diachar^,  and 
botli  the  receiving  and  discharging 
oriËcea  are  covered  with  volves. 
By  Ibis  arrangement  it  ia  not  ne- 
cessary  lo  reraove  a  pump  from  the 
hquidtotransfer  the  contents  of  its 
cybnder,  aa  is  doue  with  the  ay- 
nnge,  but  tbe  opération  of  forcitig 
up  waler  may  be  continuoui,  while 
Ihe  instrument  is  immoveable.  A 
forcing-pump,  therefore,  is  merely 
a  syringe  fumished  with  an  indue, 
non  and  educlion  valve, —  one 
through  which  water  euters  the 
cvlmder,  tbe  other  by  which  it  es- 
capesfromil.  Tlie onïinaiy forcing- 
pump  has  tno  valves  :  the  cytindcr 
a  placed  above  thc  snifsce  of  the 
watcr  to  be  nûsed,and  coDsequentty 
is  eharged  by  the  pressure  of  the 
atmosphère  ;  tbe  machine,  there- 
fore, is  a  compound  one,  differiDg 
boni  that  descrihed,  which  is 
purely  a  forciiig-pump,  Ihe  water 
entering  ile   cylinder  hj   gravity 

Forec/alle,  a  short  deck  at  the  fore- 
part  of  a  ship,  above  the  npper 
dcck,  on  wbich  castleg  were  for- 
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merly  erected,  or  places  to  theHer 
the  men  in  time  of  action 

Fore-foot,  the  foremost  pièce  of  the 
keel  of  a  vessel 

Fore-ffrcund^  the  front  of  a  picture 

Foreynj  an  andent  term  to  signify  a 
drain  or  cesspool 

Forget  a  smith's  fumace  for  heating 
metals,  to  render  them  soft  and 
more  malléable 

Fork^  a  short  pièce  of  steel  which  fits 
into  one  of  the  sockets  or  chucks 
of  a  lathe,  and  is  used  by  wood- 
tumeis  for  carrying  round  the  pièce 
to  be  tumed  :  it  is  flattened  at  the 
endy  like  a  chisel,  but  bas  a  pro- 
jecting  centre  point,  to  preyent  the 
wood  from  moying  laterally 

Formority,  beauty,  faimess,  &c 

Form-peySt  an  ancient  term  for  form- 
pieces;  the  lower  terminations  of 
mulhonswhich  are  worked  upon  sills 

Forms  and  motions  of  tools.  The 
principles  of  action  of  ail  cutting 
tools,  and  of  some  others,  whether 
guided  by  hand  or  by  machinery, 
résolve  themselves  into  the  simple 
condition,  that  the  work  is  the 
combined  copy  of  the  form  of  the 
tool  and  of  the  motion  employed  : 
thus  the  geometrical  définitions  em- 
ployed convey  the  primary  ideas  of 
Unes,  superficies,  and  solids;  that  is, 
the  Une  results  from  the  motion  of 
a  point,  the  superficies  from  the 
motion  of  a  line,  and  the  solid  from 
the  motion  of  a  superficies. 

Formula  (pi.  FormfUai)^  a  prescribed 
rule  in  arithmetic  or  mathema- 
tics  ;  a  maxim  :  in  law,  an  action, 
process,  or  indiciment 

FormuUary^  a  book  containing  set 
forms,  rules,  or  models 

FomaXf  among  the  Romans,  a  kiln 
for  baking  pottery 

ForuMif  a  iaige  open  space  used  by  fhe 
Romans  for  the  sdle  of  merchan- 
dise,  and  for  public  assemblies  ;  also 
a  court  of  justice 

Forum  and  BasUica.  The  Greeks 
built  their  forum  with  spacious 
porticoes,  two  tiers  in  height,  ar- 
rangea in  a  square  form  :  the  co- 
lumns  of  the  porticoes  were  i^Uused 


at  small  intervais  from  each  other, 
supporting  stone  or  marble  enta- 
blatures  ;  and  galleries  were  made 
over  the  lacunaria  of  the  lower 
porticoes,  or  places  of  exercise. 
In  Italy,  the  mode  of  constructing 
the  forum  was  différent;  because, 
by  a  custom  sanctioned  by  its  anti- 
quity,  the  show  of  gladiators  was 
^Lhibdted  there  ;  and  therefore  the 
intervais  between  the  columns  sur- 
rounding  the  area  were  greater. 
The  lower  porticoes  were  occupied 
as  the  offices  of  bankers,  which  si- 
tuation was  calculated  to  facilitate 
the  management  of  the  public  re- 
Tenue  :  the  upper  contained  seats 
for  the  spectators  of  the  diversions 
practised  in  the  forum. 
Fortification,  the  science  of  military 
architecture  ;  a  défensive  building 
Forwardf  the  fore-part  of  a  ship 
Fosses  d*aisances:  the  cesspools  of 
Paris  are  so  called  ;  and  they  are 
usually  made  3™*00  long  in  the 
clear  by  l"-70,  by  l^'ôO,  to  the 
springing  of  the  semicircular  head 
(9  ft.  10  in.  X  5  ft.  7  in.  X  4  ft.  11 
in.  English,  nearly):  a  man-hole, 
l»-00  by  0"-35  is  left  for  the  pur- 
poses  of  emptying  and  visiting  them 
(3  ft.  3.j2^  X  1  ft.  2  in.)  The  walls 
which  surround  them,  as  well  as 
the  bottom,  are  exclusively  formed 
of  such  materials  as  are  most  effica- 
dous  in  preventing  the  filtration 
of  the  matters  contained  within 
them.  Of  late  years  the  usual 
custom  bas  been  to  employ  the 
meulière,  or  mill-stone,  bedded 
in  mortar  composed  of  lime  and 
cément;  the  inside  bdng  well 
pointed,  and  rendered  throughout 
with  this  mortar.  No  cesspool  is 
allowed  to  be  used  until  after  an 
examination,  to  be  certified  by  the 
municipal  authority.  Any  infil- 
tration to  a  neighbour's  property 
gives  a  title  to  damages,  and  the 
architect  and  builder  are  both  re- 
sponsible  for  ten  years  to  the  pro- 
prietor,  as  also  to  the  neighbours, 
in  case  any  nuisance  arises  from  de- 
fects  in  the  execut\Q\iQi\\s&^^^^. 
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When  the  cesspools  reqaire  clean- 
ing,  notice  is  given  to  the  Board 
of  Public  Health  (aux  agents  de  la 
salubrité  publique),  who  authorize 
and  direct  the  opérations.  In  win- 
ter  thèse  are  carried  on  between 
10  p.  M.  and  7  A.  M.  ;  and  in  sum- 
mer,  between  11  p.m.,  and  6  a.m. 
The  carts,  as  well  as  ail  the  other 
materialof  the  nightmen,  are  under 
the  inspection  of  the  above-named 
offîcersy  and  must  be,  as  nearly  as 
possible,  both  water-tight  and  air- 
tight.  They  contain  not  more  than 
2'»'00  cube  each,  or  nearly  71  ft. 
cube  English. 

The  contents  of  the  cesspools  are 
usually  (especiaUy  in  the  modem 
houses)  sufficiently  fluid  to  allow 
of  their  extraction  by  pumps.  In 
this  case  a  small  fumace  is  placed 
over  the  bung  of  the  cart,  to  burn 
the  gas  as  it  rises  :  the  bung  itself 
is  plastered  over  directly  the  cart 
is  filled.  When  the  contents  are  too 
solid  to  be  pumped  out,  they  are 
conveyedfrom  belowin  small  vessels 
of  wrought  iron,  called  '  tinettes/ 
holding  about  3i  feet  (Vtr^h  of 
a  mètre  cube)  each;  and  the 
Uds  are  plastered  over  before  the 
vessels  are  removed  from  the  cess- 
pool. 

Of  late  years  a  System  of  what 
are  called  ^fosses  mobiles*  has  been 
introduced  into  the  better  class  of 
houses.  It  consists  of  air-tight 
tubs,  placed  in  a  vault  (rendered 
also  as  air-tight  as  possible),  which 
receive  the  ends  of  the  soil-pipes. 
Thèse  tubs  are  removed  at  stated 
intervais,  the  openings  plastered 
over,  and  may  in  that  state  be 
transported  at  any  time  of  the  day. 
This  System  obviâtes  the  terrible 
infection  of  the  old  kind  of  cesspool, 
and  is  gaining  rapidly.  Indeed,  as 
the  French  people  are  fond  of  gilt 
omaments  in  their  dwellings,  and 
the  gases  from  the  cesspools  tum 
.them  black  at  once,  unless  great 
précautions  be  observed  in  covering 
them,whenevera  cesspoolisopened, 
it  18  easy  to  imderstand  that  the 
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*fo8seê  mobileSy  which  obviate  this 
inconvenience,  should  become  of 
gênerai  use. 

Until  of  late,  ail  the  carts  vrere 
obliged  to  pass  through  the  Bar- 
rière du  Ck>mbat  to  deposit  their 
contents  at  the  laystalls  of  Mont- 
faucon  ;  but  some  new  works  hâve 
been  constructed  at  Bondy,  so  as 
to  allow  the  suppression  of  this 
gigantic  nuisance  at  the  immédiate 
gâtes  of  Paris. 

The  cleaning  of  the  cesspools  of 
Paris  is  executed  by  several  private 
companies,  the  most  important  of 
which  is  'La  Compagnie  Bâcher,' 
who  do  at  least  one-half  of  this 
business:  their  cafâtal  was  about 
£200,000,  in  land,  plant,  and  build- 
ings.  They  employ  150  horses  and 
300  men,  of  whom  60  are  for  the 
repairs  of  the  plant.  Their  charge 
is  8f.,  9f.,  and  lOf.  per  mètre  cube 
(35ifeetEngU8h,nearly),  according 
to  the  distance. 

No  cesspool  is  allowed  to  be  used 
after  being  emptied  until  it  has 
been  visited  by  an  'agent  de  la 
salubrité,'  to  ascertain  whether  it 
be  water-tight. 

The  laystalls  of  Montfaucon  con- 
sîst  of  two  large  réservoirs,  at  a 
high  level,  into  which  the  carts  are 
emptied.  Thèse  réservoirs  are  about 
2^  acres  superficial,  and  apparently 
12  feet  deep,  with  a  dam  between 
them,  to  aÛow  of  one  being  used 
when  the  other  is  being  emptied. 
An  overflow  drain,  vnth  sluice-gates 
at  each  end,  allov^rs  the  Uquid  matter 
to  run  off  to  a  large  basin  on  a 
lower  level,  where  it  deposits  any 
thing  which  may  be  merely  in  a 
state  ofmechanical  suspension.  On 
the  banks  of  this  réservoir  are  some 
important  sal-ammoniac  Works.  In 
the  centreisalso  a  sluice-gate,  which 
allows  the  surplus  Uquid  matters  to 
pass  into  two  smaUer  réservoirs, 
where  déposition  takes  place  with- 
out  any  interférence  from  the  pnmp- 
ing  apparatus  of  the  chemicalworlu. 
From  thence  the  waters  pass  off  into 
four  other  basins,  in  which  any 
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fertUizing  properties  they  may  con- 
tain  are  precipitated  by  means  of 
straw,  dead  leaves,  &c,,  and  the 
water,  comparatively  pure,  is  at 
length  let  off  into  tbe  main  sewer, 
which  discharges  itself  into  the 
Seine,  below  Paris.  The  surface 
of  the  intermediate  basins  is  about 
250»-  by  60»-  (or  3f  acres)  ;  that 
of  the  four  last  basins  is  about  350"* 
by  110"»*  (or  nearly  9^  acres). 

Thèse  réservoirs  do  not  belong 
to  the  dty  of  Paris,  and  some  diffi- 
culties  hâve  arisen  from  the  pro- 
iM>8al  to  remove  them  :  ail  the  carts 
containing  the  night-soil  being 
obliged  to  discharge  at  Montfau- 
con,  the  farming  of  the  contents 
of  the  basins  became  a  source  of 
considérable  profit.  They  were  let 
on  the  last  occasion  for  a  sum  of 
500,500  francs  per  annum  (£  20,020 
sterling)  ;  the  previous  letting  hav- 
ing  been  166,000  francs  (£6640 
sterling).  The  increased  rent  and 
the  exorbitant  wages  paid  during 
the  republican  excitement  of  1848 
proved  injurions  to  the  company. 
The  ground  occupied  by  the  town, 
moreover,  is  not  sufficiently  exten- 
sive  for  the  opérations  connected 
with  the  manipulation  of  the  'pou- 
drette,'  and  the  company  were 
obliged  to  rent  about  7^  acres  more 
land  for  the  purpose  of  spreading 
and  drying  the  compost.  The  land 
necessary  for  this  opération  had 
been  taken  on  lease  by  the  ont- 
going  company,  and  they  succeed- 
ed  in  obtaining  a  sum  of  £  60,000 
for  the  remainder  of  their  tenu,  as 
no  other  land  was  to  be  had  in  the 
neighbourhood. 

The  rent  and  labour  in  conversion 
costs  the  company  from  £12,000 
to  £  16,000  per  annum.  The  'pou- 
drette'  is  sold  to  agriculturists  at 
8  francs  le  setier,  a  measure  equal 
to  12  busheU  English. 

In  one  plan  adopted  for  empty- 
ing  the  cesspooU,  the  carts  are 
made  of  strong  boiler  plate  ;  they 
are  placed  under  an  air-pump, 
and  exhausted  ;  the  pipes  are  con- 
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nected  with  the  carts  and  the  cess- 
pools,  and  the  atmospheric  pressure 
on  the  latter  forces  up  the  liquid 
contents. 

Investigations  hâve  been  made 
respecting  the  gênerai  health  of 
the  workmen  employed  at  Mont- 
faucon,  the  réservoir  of  ail  the  ex- 
crementitious  matter  of  a  city  which 
contains  about  1,000,000  inhabi- 
tants, and  it  has  been  ascertained, 
that  although  they  were  not  af- 
fected  by  the  choiera  in  1849,  they 
are  very  short-lived  men:  acute 
fevers,and  gangrené  on  the  slightest 
accident,  carry  them  off  in  a  fright- 
ful  manner.  Unfortunately  the 
dwellers  in  the  neighbourhood  also 
are  subject  to  the  same  action,  and 
the  mortality  from  thèse  causes  is 
very  great. 

The  action  of  the  *poudrette' 
upon  agriculture  is  somewhat  ex- 
traordinary.  In  the  time  of  Henri 
Quatre,  the  wines  of  Suresnes  were 
highly  esteemed:  the  vines  pro- 
duced  little,  but  of  a  superior 
quality:  since  the  poudrette  has 
been  used  to  force  them,  the  quan- 
tity  of  their  produce  has  been  in- 
creased, but  the  quality  has  totally 
changed:  from  a  superior  rank,the 
virines  of  the  neighbourhood  of  Paris 
hâve  fallen  to  that  of  what  is  vul- 
garly  called  *  du  petit  bleu.' 

Foêsili  a  minerai,  many  kinds  of  which 
are  peculiarly  and  elegantly  shaped 

FosnliferouSf  a  geological  term  ap- 
plied  to  a  district  abounding  in 
fossils 

Foundatùms,  according  to  Palladio, 
ought  to  be  twice  as  thick  as  the 
waïls  to  be  raised  upon  them,  so 
that  both  the  quality  of  the  earth 
and  the  greatness  of  the  building 
are  to  be  regarded,  making  the 
foundations  larger  in  a  soft  and 
loose  ground,  or  where  there  is  a 
great  weight  to  be  supported.  The 
plane  of  the  trench  must  be  as  level 
as  possible,  so  that  the  weight  may 
press  equally,  and  not  incline  more 
on  one  side  than  the  other,  which 
occasions  the  cYeviVsv^  oii  \\i<&  ^«^^ 
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For  this  reason  the  ancients  were 
accustomed  to  pave  the  plane  with 
Tivertine  ;  but  we  most  commonly 
lay  planks  or  beams  to  build  on. 
Tbe  foundations  ougbt  to  be  made 
sloping,  that  is  to  8ay,  to  diminish 
as  they  rise;  but  yet  in  such  a 
manner  that  the  middle  of  the  wall 
above  may  fall  plumb  with  the  mid- 
dle of  the  lowest  part  ;  which  must 
be  also  observed  in  the  diminution 
of  walls  above  ground,  because  by 
that  means  the  building  becomes 
much  stronger  than  by  making  the 
diminution  any  other  way. 

SometimeSy    to    avoid  charges, 
(especially    in    manhy    grounds, 
where  there  is  a  necessity  to  use 
piles,)  foundations  are  arched  like 
a  bridge,  and  the  walls  are  built 
upon  those  arches.  In  great  build- 
ings it  is  very  proper   to  make 
vents  through  the  body  of   the 
walls  from  the  foundations  to  the 
roof,  because  they  let  forth  the 
winds  and  other  vapours,  which 
are  very  prejudicial  to  buildings  : 
they  lessen  the  charges,  and  are 
of  no    small    convenience,    espe- 
cially when  there  is  occasion  for 
winding-stairs  from  the  bottom  to 
the  top.     If  it  be  necessary  to 
construct    vaults    below    ground, 
their  foundations  must  be  more 
substantial  than  the  walls  of  the 
buildings  which  are  to  be  raised 
upon  them.     The  walls,  pillars, 
and  columns  of  the  latter  must 
be  placed  immediately  over  those 
below  them,  so  that  solid  may  bear 
upon  solid  ;  for  if  walls  or  columns 
project   beyond  the  substructure, 
their  duration  must  necessarily  be 
short. 

The  value  of  concrète  in  founda- 
tions was  rendered  obvious  in  a 
building  crected  by  Mr.  Clegg  at 
Fulham,  in  1829.  The  foundation 
was  a  quicksand.  After  the  exca- 
vation was  got  out  to  the  depth  of 
15  feet,  an  iron  rod  sunk,  with 
little  more  than  its  own  weight, 
15  feet  more;  it  was,  in  fact,  as 
bad  û  foundation  as  could  possibly 
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occur.  In  about  twelve  days  after 
it  was  built,  it  had  settled  bodily 
down  16^  inches,  without  a  crack, 
or  deviating  in  the  least  from  thic 
plumb.  It  therefore  follows,  that 
the  only  disadvantage  attending  a 
bad  natural  foundation  is  the  ex- 
pense  of  making  an  artificiai  one. 
The  foUowing  extract  relates  to  the 
érection  of  an  extensive  building 
upon  bad  ground. 

''The  building  for  the  Albion 
Mills  was  erected  upon  a  very  soft 
8oil,consisting  of  the  'made  ground' 
at  the  abutment   of  Blackfriars' 
Bridge:  to  avoid  the  danger  of 
settlement  in  the  walls,  or  the  ne- 
cessity of  going  to  a  very  unusual 
depth  with  the  foundations,  Mr. 
Bennie  adopted  the  plan  of  forming 
inverted  arches  upon  the  ground 
over  the  whole  space  upon  which 
the  building  was  to  stand,  and  for 
the  bottom  of  the  dock.    For  this 
purpose  the  ground  upon  which  ail 
the  several  walls  were  to  be  erected 
was  rendered  as  solid  as  is  usual 
for  building  by  driving  piles  where 
necessary,  and  then  several  courses 
of  large  flat  stones  were  laid  to 
form  the  foundations  of  the  several 
walls  ;  but  to  prevent  any  chance 
of  thèse  foundations  being  pressed 
down  in  case  of  the  soft  earth 
yielding  to  the  incumbent  weight, 
strong  inverted  arches  were  built 
upon  the  ground  between  the  foun- 
dation courses  of  ail  the  walls,  so 
as  to  cover  the  whole  surface  in- 
cluded  between  the  walls  ;  and  the 
abutments  or  springings  of  the  in- 
verted arches  being  built  solid  into 
the  lowercourses  of  the  foundations, 
they  could  not  sink  unless  ail  the 
ground  beneath  the   arches  had 
yielded  to  compression,  as  well  as 
the  ground  immediately  beneath  the 
foundation  of  the  walls.     By  this 
method  the  foundations  of  ail  the 
walls  were  joined  together  so  as  to 
formone  immensebase,whichwould 
hâve  been  very  capable  of  bearing 
the  required  weight,  even  if  the 
ground  had  been  of  the  consistency 
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of  mud;  for  the  whole  building 
would  bave  floated  upon  it  as  a 
ship  floats  in  water  ;  and  wbatever 
sinking  might  bave  taken  place, 
would  bave  affected  tbe  wbole 
building  equally,  so  as  to  baye 
avoided  any  partial  dépressions  or 
dérangement  of  tbe  walls  ;  but  tbe 
ground  being  made  tolerably  bard, 
in  addition  to  tbis  expédient  of 
augmenting  tbe  bases  by  inverted 
arcbes,  tbe  building  stood  quite 
firm." 

Wben  tbe  foundation  bas  been 
properly  disposed  of,  tbe  brickwork 
may  be  commenced.  Tbe  bricks 
sbould  be  well  burned,  and  set  witb 
a  tbin  joint,  four  courses  not  occu- 
pying  more  deptb  tban  llf  incbes. 
Fofmdations  of  Temples.  Inpreparing 
foundations  for  works  of  tbis  kind, 
it  will  be  first  necessary  to  dig  down 
to  a  regular  stratum,  if  sucb  is  to 
be  met  witb;  and  upon  tbis  tbe 
foundations,  constructed  witb  great 
attention  to  tbeir  strengtb,  are  to 
be  laid:  tbeir  solidity  must  be  pro- 
portioned  to  tbe  magnitude  of  the 
building  in  contemplation.  Tbe 
piers  above  ground,  below  tbe  co- 
lumns,  sbould  be  thicker  tban  tbe 
diameter  of  tbe  columns  tbey  are 
to  support  by  one-balf,  tbat  tbese 
substructures,  wbicb  are  called  ste- 
reobatae,  on  account  of  tbeir  sus- 
taining  tbe  wbole  weigbt,  may  be 
enabled  by  tbeir  greater  solidity  to 
support  wbat  is  built  upon  them. 
Tbe  bases  of  tbe  columns,  wben 
fixed,  ougbt  not  to  project  before 
tbe  face  of  tbe  stereobatae  on  eitber 
side.  Tbe  intervais  between  the 
piers  sbould  eitber  be  made  solid 
by  means  of  piles,  or  arcbed  over, 
80  as  to  connect  tbe  piers. 

If  no  compact  stratum  is  to  be 
found,  but  tbe  ground,  on  tbe  con- 
trary,  is  loose  or  marshy  to  a  great 
deptb,  trenches  must  be  dug,  and 
piles  of  charred  aider,  olive,  or  oak, 
placed  close  togetber,  be  driven  in 
by  means  of  machines  :  the  inter- 
vais between  them  sbould  be  filled 
up  witb  charred  timber,  and  upon 
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tbis  substratum  tbe  foundations 
sbould  be  formed  vntb  solid  ma- 
Bonry.  Thefoundationsbeingreared 
to  the  same  level  ail  around,  the 
stylobate  is  next  to  be  constructed. 
Upon  tbis  tbe  columns  are  to  bc 
arranged,  in  tbe  manner  already 
described,  at  intervais  wbicb  are 
determinedby  the  species  of  temple 
intended  to  be  built,  wbether  pyc- 
nostyle,  systyle,  diastyle,  or  eustyle. 
In  tbe  araeostyle  species  the  co- 
lumns may  be  placed  at  any  dis- 
tance asunder. 

Foundations  of  a  Bridge  :  thèse  con- 
sist,  properly,  of  the  underground 
work  of  the  piers  and  abutments, 
wbicb  it  is  within  the  province  cf 
a  civil  engineer  to  construct  :  tbe 
necessity  of  finnness  and  sohdity 
in  the  exécution  of  sucb  works 
vrill  be  deemed  of  importance  just 
in  proportion  to  the  intended  ex- 
tent  and  magnificence  of  the  struc- 
ture tbey  are  designed  to  support 

Foundry,  a  place  wbere  masses  of 
métal  are  melted  and  run  into 
moulds,  so  as  to  assume  the  re- 
quired  form 

Four-way-cock,  a  cock  having  two 
separate  passages  in  the  plug,  and 
commimicating  witb  four  pipes 

Foœ-taU  wedging,  in  carpentry.  Tbis 
is  doue  by  sticking  into  the  point 
of  a  wooden  boit  a  tbin  wedge  of 
bard  wood,  wbicb,  wben  tbe  boit 
reacbes  tbe  bottom  of  the  bole, 
splits,  expands,  and  secures  it. 

Framef  tbe  strong  frame-work,  out- 
side  the  wheels,  wbicb  supports  the 
boiler  and  machinery  on  the  axles 
of  a  locomotive  engine 

Framef  inside,  in  locomotive  engines. 
Some  engines  bave  tbe  supporting 
frames  within  the  wheels,  and  are 
called  inside-framed  engines.  Be- 
sides  tbis  £râune,  resting  on  tbe 
axles,  there  are  also  other  strong 
stays  from  tbe  fire-box  to  tbe 
smoke-box,  called  inside  framvng 
or  staySf  for  supporting  the  works 
and  streng^bening  the  boiler. 

Frames,  tbe  bends  of  timbers  that  are 
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are  two  bolts  in  every  shift  of  tim- 
ber,  and  three  in  large  ships.  Tbe 
bolts  should  be  disposed  clear  of 
the  cbain  and  preventer-bolts, 
scupper,  lodging  knee-bolts,  and 
port  cells. 

Frankfort-black  is  said  to  be  made  of 
the  lees  of  wine  from  -which  tbe 
tartar  bas  been  wasbed,  by  buming 
in  the  manner  of  ivory-bbick.  Fine 
Frankfort-black,  though  almost  con- 
fined  to  copper-plate  printing,  is 
one  of  the  best  black  pigments  we 
possess,  being  of  a  fine  neutral 
colour,  next  in  intensity  to  lamp- 
black,  and  more  powerful  than  that 
of  ivory. 

Frater-housey  the  refectory  or  hall  of 
a  monastic  establishment 

FredatolCf  a  seat  near  the  altar 

Freedonit  in  drawing,  is  a  bold  and 
spirited  manner,  with  évident  li- 
berty  of  the  pencil  ;  i.  e.  where  the 
drawing  is  apparently  accomplish- 
ed  with  ease 

Freemason,  as  applied  to  ancient  ar- 
chitecture :  a  person  leamed  in  the 
art  of  building,  more  particularly 
in  ecclesiastical  construction,  and 
who,  by  bis  learning  in  the  science 
and  bis  taste  in  constructions  of 
édifices,  travelled  from  one  country 
to  another,  and  executed  modeU  of 
everlasting  renown.  The  term  may 
also  be  applied  to  a  free-stone 
mason,  or  a  cutter  and  worker  in 
stone,  without  référence  to  the  So- 
ciety called  Freemasons. 

Freestortêf  building  stone  which  may 
be  easily  eut  into  blocks  and  worked 
with  a  chisel;  so  called  from  having 
no  grain  :  it  may  therefore  be  eut 
in  any  direction 

Freestufff  that  timber  or  stuff  which 
is  quite  clean  or  without  knots, 
and  Works  easily,  without  tearing 

French  chaUe  is  an  indurated  mag- 
nesian  minerai,  employed  to  remove 
grease  stains 

French  School  of  Painting.  This 
school  bas  been  so  différent  under 
différent  masters,  that  it  is  diffîcult 
to  cbaracterize  it.     Some  of  its 

artiata  bave  been  formed  on  the 


Florentine    and    Lombard    styles, 
others  on  the  Roman,  others  on 
the  Venetian,  and  a  few  of  them 
bave  distinguished  themselves  by  a 
style  which  may  be  called  their  own. 
In  speaking  in  gênerai  terms  of  this 
school,  it  appears  to  bave  no  pe- 
culiar  character,  and  can  only  be 
distinguished  by  its   aptitude   to 
imitate  easily  any  impressions  ;  and 
it  may  be  added,  speaking  still  in 
gênerai  tenus,  that  it  unités  in  a 
moderate  degree  the  différent  parts 
of  the  art,  without  excelling  in  any 
one  of  them. 
Fresco,  a  kind  of  painting  performed 
on  fresh  plaster,  or  on  awall  covered 
with  mortar  not  quite  dry,  and  with 
water  colours.    The  plaster  is  only 
to  be  laid  on  as  the  painting  pro- 
ceeds,  no  more  being  donc  at  once 
than  the  painter  can  despatch  in  a 
day.    The  colours,  being  prepared 
with  water,  and  applied  over  plaster 
quite  fresh,  become   incorporated 
with  the  plaster,  and  retain  their 
beauty  for  a  great  length  of  time. 
The  Romans  eut  out  plaster  paint- 
ings  on  brick  walls  at  Sparta,packed 
them  up  in  wooden  cases,  and  trans- 
ported  them  to  Rome. 
Fretf  an  omament  used  in  classical 
architecture,  formed  by  small  fil- 
lets  intersecting  each  other  at  right 
angles 
Friar»  (the  orders  of  )  in  England  and 
Wales,  prcYious  to  their  abolition, 
including  the   Nuns    Minoresses, 
amounted  to — 

Black  or  Dominican  friars .  54 
Grey  or  Franciscan  friars  .  62 
Minoresses  or  nuns  of  the 

order  of  St.  Clare  ...      4 
Friars  of  the  order  of  the 
Holy  Trinity  for  the  ré- 
demption of  captives .     .     12 
Order  of  the  Carmélites  or 

White  fi-iars     ....    50 
Crutched  or  Crossed  friars    10 

Austiu  friars 32 

Friars  de  pœnitentia  or  of 

the  sac 9 

Bethlemite  friars      ...      6 
Friction^  the  act  of  rubbing  two  bodies 
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together,  or  the  résistance  in  ma- 
chines, caused  by  the  contact  of 
différent  moving  parts.  Friction  is 
proportional  to  the  pressure  ;  that 
•  is,  every  thing  remaining  tlie  same, 
the  friction  increases  as  the  pres- 
sure increases. 

Friction-clutchj  a  shell  or  box  fixed 
on  the  end  of  a  driving  shaft,  fitted 
by  a  conical  pièce  wMch  slides  on 
a  feather,  or  raised  part,  at  the  end 
of  another  shaft,  so  that  it  can  be 
engaged  at  pleasure  by  the  cône 
being  forced  into  the  shell  by  a 
lever  or  screw.  This  apparatus  is 
very  useful  for  driving  machines, 
the  parts  of  which  are  subjected  to 
violent  strains,  as  the  pressure  upon 
the  dutch  can  be  regulated  so  as 
to  allow  it  to  slide  when  the  strain 
is  too  great  to  be  borne  safely  by 
the  machine. 

Frieze,  the  middle  division  of  an  en- 
tablature,  that  which  lies  between 
the  architrave  and  the  comice 

Frigidariumi  the  cold  bathing-room 
in  the  baths  of  the  ancients,  as  well 
as  the  vessel  in  which  the  cold  water 
was  received 

Frigidarium^  the  cold  bath  :  the  ré- 
servoir of  cold  water  in  the  hypo- 
caustum,  or  stove-room,  wastermed 
ahenum  frigidarium 

Frithstool  or  Freedstooly  a  seat  or 
chair  near  the  altar,  for  those  espe- 
cially  who  sought  the  privilège  of 
sanctuary 

Frontal  or  FronteTf  the  hanging  with 
which  the  front  of  an  idtar  was 
forraerly  covered 

FrontoTit  a  French  word  to  express 
an  omament  over  a  door  or  pedi- 
ment 

Frowy  ntuff,  short  or  brittle  and  soft 
timber 

FttcuSj  a  name  given  by  the  Romans 
to  certain  false  dyes  and  paints 

Fuel,  the  matter  or  aliment  of  fire 

Fulcrum,  the  prop  or  support  by  which 
a  lever  is  sustained 

Fullera*-earth,  a  soft  unctuous  mari, 
used  by  fullers  in  the  process  of 
cleansing  cloth,  &c. 

FulUng-milly  an  engine,  or  mill,  in 


which  doth  is  cleansed  by  being 
beaten  with  hammers 

Fvhnmating  gold  or  nher,  in  che- 
mistry,  ammonia  combined  with 
the  oxides  of  gold  or  silver 

Fumarium,  a  chimney;  an  upper 
room  used  among  the  Romans  for 
collecting  the  smoke  from  the 
lower  apartments:  used  also  for 
smoking  or  ripening  wines 

FurUnfff  in  navigation,  the  wrapping 
up  and  binding  of  any  sail  close  to 
the  yard 

Furlong,  a  measure  of  length;  the 
eighth  part  of  a  mile 

Fumace.  The  fumace  is  one  of  the 
most  important  parts  of  the  high- 
pressure  engine.  The  whole  action 
and  power  of  the  machine  dépend 
on  its  construction,  and  on  the 
effect  obtained  from  it,  inasmuch 
as  fire  is  the  prime  agent.  Too 
much  industry,  exactitude,  and  in- 
timate  knowledge  of  the  subject, 
cannot  be  brought  to  bear  on  the 
construction  of  the  fumace,  in  order 
to  attain  the  two  great  objects  of 
its  action;  namely,  first,  to  produce 
as  pcrfect  a  combustion  of  the  fuel 
as  possible  ;  and  secondly,  to  apply 
as  much  as  possible  of  the  beat  so 
developed  effectively  to  the  boiler. 
Thèse  two  requirements  for  a  good 
fumace  are,  however,  not  so  easily 
satisfied.  Much  remains  to  be  ac- 
quired  as  to  the  conditions  under 
which  the  whole  of  the  calorie  may 
be  perfectly  developed  from  the  fuel, 
although  the  best  manner  of  apply- 
ing  the  beat  to  the  boiler  is  well 
understood. 

Fumiture  :  anterior  to  the  Tudor  âge, 
household  fumiture  was  in  gênerai 
of  a  mde,  substantial  character; 
the  tables  were  formed  of  boards 
or  trestles,  the  seats  of  massive  oak 
beuches  or  stools,  and  the  floors 
strewed  with  straw 

Fumiture  ofthe  haU:  this  consisted 
of  but  few  articles,  such  as  dumsy 
oak  tables  covered  with  carpet, 
benehes  or joinedforms  ofthe  same 
material,  and  cupboards  for  plate, 
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&Cv  with  a  reredos  or  fire-iron  in 
tbe  centre  of  thefloor,  against  which 
fagots  were  piled  and  bumed,  the 
smoke  passing  through  an  aperture 
in  the  roof;  the  fender,  formed  by 
a  raised  rim  of  stone  or  tile,  and  a 
*  fier  forke'  and  tongs 

FurrmgSf  slips  of  timber  nailed  to 
joists  or  rafters,  in  order  to  bring 
them  to  a  level,  and  to  range  them 
into  a  straight  surface,  when  the 
timbersare  sagged.eitherbycasting, 
or  by  a  set  which  they  hâve  ob- 
tàined  by  their  weight  in  the  course 
of  time 

FusarolCf  in  architecturei  a  moulding 
or  omament  placed  immediately 
under  the  echinus  in  the  Doric, 
lonic,  and  Composite  capitals  ;  the 
shaft  of  a  column,  pilaster  or  pillar, 
orthat  part  comprehendedbetween 
the  shaft  and  the  capital 
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Gable,  the  upright  triangular  end  of 
a  house,  from  the  comice  or  eaves 
to  the  top  of  the  building,  some- 
times  called  a  sloped  roof;  the  up- 
per  part  of  a  wall,  above  the  level 
of  the  eaves.  Examples  in  English 
and  foreign  Donestic  and  Gothic 
architecture  are  varions,  and  gene- 
rally  hâve  a  most  picturesque  efféct. 

Gableis,  small  omamental  gables  or 
canopies  formed  over  tabernacles, 
niches,  &c. 

Gaj^f  a  sort  of  boom  used  in  small 
ships  to  extend  the  upper  edge  of 
the  mizen,  and  employed  for  the 
same  purpose  on  those  sails  whose 
foremost  edges  are  joined  to  the 
masts  by  hoops  or  lacings,  and 
which  are  usually  extended  by  a 
boom  below:  such  are  the  main- 
sails  of  sloops,  brigs,  and  schooners 

Gage  or  GattgCf  an  instrument  used  for 
measuring  the  state  of  raréfaction  in 
the  air-pump,  variations  in  the  baro- 
meter,  &c.  ;  a  measure,  a  standard 

Galf  in  Comish,  rusty  iron  ore 

GalUee,  a  porch  or  chapel  at  the  en- 
trance  ot  a  church.    The  galilee  at 

Lincoln  cathedra!  is  a  porch  on  the 

~Î98 


FwtiCf  a  wood  of  a  species  of  mul- 
berry  growing  in  most  parts  of 
South  America,  the  United  States, 
and  the  West  Indies  :  it  is  a  large 
and  handsome  tree,  principally  used 
for  dyeing  greens  and  yeÛows,  and 
also  in  mosaic  cabinet-work  and 
tumery 

Futtockf  in  ship-building.  Every 
single  timber  is  called  a  futtock, 
and  distinguished  by  the  tenus 
lower,  or  first,  second,  third,  &c., 
except  the  floors,  long  and  half- 
timbers,  top  timbers,  stern  tim- 
bers,  &c. 

FuttockSt  the  lower  timbers  raised 
over  the  keel,  and  which  hold  the 
ship  together 

Futtock  shroudSf  in  ship  rigging,  small 
shrouds  that  go  from  the  main- 
mast,  fore-mast,  and  mizen -mast 
shrouds  to  those  of  the  top-mast 
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west  side  of  the  south  transept  :  at 
Ely  cathedral  it  is  a  porch  at  the 
west  end  of  the  nave  :  at  Durham 
it  is  a  large  chapel  at  the  west  end 
of  the  nave,  which  was  built-for  the 
use  of  the  women,  who  were  not 
allowed  to  advance  further  into  the 
church  than  the  second  pillar  of 
the  nave. 

GaUery,  an  apartment  generally  of 
greater  length  in  proportion  to  the 
width,  applied  for  the  purpose  of 
exhibiting  pictures  or  sculpture: 
used  formerly  in  early  English  Do- 
mestic  architecture,  in  large  houses, 
as  a  place  of  resort  for  dancing  and 
other  amusements 

GaUioty  a  Dutch  vessel,  carrying  a 
main' and  a  mizen  mast,  and  a  large 
gaff  main-sail 

Gall-stone  (colour),  an  animal  calcu- 
lus  formed  in  the  gall-bladder, 
principally  of  oxen.  This  concré- 
tion varies  a  little  in  colour,  but  is 
in  gênerai  of  a  beautiful  golden 
yellow,  more  powerfùl.  than  gam- 
boge,  and  is  highly  reputed  as  a 
water  colour  :  nevertheless,  its  co- 
lour is  soon  changed  and  destroyed 
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by  strong  light,  thongh  not  sabject 
to  altération  by  impure  air. 

Gatoanism  comprises  ail  those  elec- 
trical  phenomena  arising  from  tbe 
Chemical  agency  of  certain  metals 
with  différent  fluids 

Galvanometerj  an  instrument  con- 
trived  to  measure  minute  quanti- 
ties  of  electricity 

Gamboget  or,  as  it  is  variously  written, 
Gumboget  Gambonge,  Cambogiaf 
Gambadium,  &c.,  is  brought  from 
Cambaja,  in  India,  and  is  tbe  pro- 
duce of  several  kinds  of  trees.  It 
is,  however,  prindpally  obtained 
from  tbe  tree  called  Gokatbu,  \vhich 
grows  in  Ceylon  and  Siam.  From 
tbe  wounded  leaves  and  young 
shoots  tbe  gaftiboge  is  collected  in 
a  liquid  State,  and  dried.  Gam- 
boge  is  a  concrète  vegetable  sub- 
stance, of  a  gum-resinous  nature, 
and  beautiful  yellow  colour,  bright 
and  transparent,  but  not  of  a  great 
depth.  When  properly  used,  it  is 
more  durable  than  generally  re- 
puted,  both  in  water  and  oil,  and 
conduces,  when  mixed-  with  other 
colours,  to  their  stability  and  dura- 
bility,  by  means  of  its  gum  and 
resin.  It  is  deepened  in  some  de- 
gree  by  ammoniacal  and  impure 
air,  and  somewhat  weakened,  but 
not  easily  discoloured,  by  the  ac- 
tion of  light. 

Gammoning,  in  navigation,  seven  or 
eigbt  tums  of  a  rope  passed  over 
the  bowsprit,  and  through  a  large 
hole  in  tbe  stem  or  knee  of  the 
head,  alternately,  and  serving  to 
bind  the  inner  quarter  of  the  bow- 
sprit close  down  to  the  ship's  stem, 
in  order  to  enable  it  the  better  to 
support  the  stays  of  the  fore-mast: 
after  ail  the  turns  are  drawn  as 
firm  as  possible,  the  opposite  ones 
are  braced  together  underthe  bow- 
sprit by  a  frapping 

Gammomug-holêf  a  hole  eut  through 
the  knee  of  the  head,  and  some- 
times  one  under  the  standard  in 
the  head,  for  the  use  of  gammon- 
ing the  bowsprit 

Garboard  strake,  the  strake  in  the 

199 


bottom  that  is  wrougbt  into  the 
rabbet  of  the  keel  of  a  ship 

Gardena,  The  ancient  plans  of  gar- 
dens  show  that  the  Egyptians  were 
not  less  fond  than  our  ancestors  of 
mathematical  figures,  of  straight 
walks,  architectural  décorations, 
and  vegetable  avenues;  and  that 
they  as  thoroughly  entered  into 
the  idea  of  seclusion  and  safety 
suggested  by  enclosures  wi^hin  en- 
closures.  It  bas  been  remarkéd, 
that  in  some  old  English  places 
there  were  almost  as  many  walled 
compartments  without  as  apart- 
ments  vrithin  doors  :  the  same  may 
be  said  of  Egyptian  country  bouses. 
This  principle  of  seclusion,  and  an 
excessive  love  of  uniform  arrange- 
ment, are  remarkably  displayed  in 
the  plan  of  a  large  square  garden 
given  in  Professor  Rosellini's  great 
work. 

As  a  subject  for  the  painter,  the 
materials  which  form  the  scenery 
of  a  garden  are  provlded  by  Nature 
herself  :  the  artist  must  therefore 
be  satisfied  with  the  degree  of  ex- 
pression which  she  bas  bestowed, 
and  give  the  beat  possible  disposi- 
tion to  those  scanty  and  intractable 
materials.  In  a  landscape,  on  the 
contrary,  the  painter  has  the  choice 
of  the  objects  he  intends  to  repre- 
sent,  and  can  give  whatever  force 
or  extent  he  pleases  to  the  expres- 
sion he  wishes  to  convey,  as  tlie 
whole  range  of  scenery  is  before 
his  eye. 

Gargoyle  or  Gurgoyîe,  a  projecting 
spout  used  in  Gothic  architecture, 
to  throw  the  water  from  the  gutter 
of  a  building  off  the  wall 

Garlandf  an  ornamental  band  used  in 
Gothic  work 

Gametj  a  hinge,  now  called  a  *  cross 
gamet  ;*  a  red  gem  of  varions  sizes 

Garrety  an  upper  apartment  of  a 
bouse,  imraediately  under  the  roof 

Garrettingy  small  splinters  of  stone 
inserted  in  the  joints  of  coarse 
masonry:  they  are  stuck  in  after 
the  work  is  built:  flint  walls  are 
very  ftecvafiîttXV^  %«xtt\.\fcôk 


\ 


GÂS 


GAS. 


GÂS 


Chu,  Ail  substanceâ,  whether  animal, 
vegetable,  or  minerai,  consisting  of 
Carbon,  hydrogen,  and  oxygen, 
when  exposed  to  a  red  beat,  pro- 
duce varions  inflammable  elastic 
fluids  capable  of  fnrnisblng  artificial 
ligbt.  The  évolution  of  this  elastic 
fluid  may  be  perceived  during  the 
combustion  of  coalin  a  commonfire. 
The  coal,  when  heated  to  a  certain 
degree,  swells  and  kindles,  and 
frequently  emits  remarkably  bright 
streams  of  flame,  and  after  a  cer- 
tain period  thèse  appearances  cease, 
and  the  coal  glows  with  a  red  light. 

The  flame  produced  firom  coal, 
oil,  wax,  tallow,  or  other  bodies 
which  are  composed  of  carbon  and 
hydrogen,  proceeds  from  the  pro- 
duction of  carburetted  hydrogen 
gas,  evolved  from  the  combustible 
body  when  in  an  ignited  state. 

If  coal,  instead  of  being  burnt 
in  the  ordinary  way,  be  submitted 
to  the  température  of  ignition  in 
close  vessels,  ail  its  immédiate  con- 
stituent parts  may  be  collected: 
the  bituminous  part  is  distilled 
over,  in  the  form  of  coal-tar,  &c., 
and  a  large  quantity  of  an  aqueous 
fluid  is  disengaged  at  the  same 
time,  mixed  with  a  portion  of  es- 
sential  oil  and  varions  ammoniacal 
salts.  A  large  quantity  of  carbu- 
retted hydrogen,  carbonic  oxide, 
carbonic  add,  and  sulphuretted 
hydrogen,  also  make  their  appear- 
ance,  together  with  small  quantities 
of  cyanogen,  nitrogen,  and  free 
hydrogen,  and  the  fixed  base  of  the 
coal  {done  remains  behind  in  the 
distillatory  apparatus,  in  the  form 
of  a  carbonaceous  substance  called 
coke.  An  analysis  of  the  coal  is 
effected  by  the  process  of  destruct- 
ive distillation  ;  and  the  products 
which  the  coal  fumishes  may  be 
separately  collected  in  diffèrent 
vessels. 

The  carburetted  hydrogen,    or 

coal-gas,  when  freed  from  the  ob- 

noxious  foreign  gases,  may  be  pro- 

pelled  in   streams   ont    of   small 

apertures,    which,    when   lighted,  \ 
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form  jets  of  flame,  now  called  gaS' 
Ughts, 

Mr.  Croll  has  patehted  an  in- 
vention for  the  purification  of  gas 
from  ammonia,  which  is  effected 
by  means  of  dÛute  sulphuric  acid 
applied  between  the  condensers 
and  the  ordinary  lime  purifiers. 
The  vessels  are  made  either  of  wood 
or  iron,  and  lined  with  lead,  having 
a  wash-plate  similar  to  the  wet-lime 
purifiers.  The  radiating  bottom  is 
formed  of  wooden  bars,  for  the  pur- 
pose  of  supporting  the  wash-plate 
and  distributing  the  gas.  In  com- 
mencing  the  process,  thèse  vessels 
are  charged  with  water  and  sulphu- 
ric acid  in  the  proportion  of  7  Ibs. 
of  the  latter  to  1^0  gallons  of  the 
former.  As  the  acid  is  neutralized 
by  the  ammonia  contained  in  the 
gas  passing  through  the  vessels, 
the  above  proportion  is  kept  np  by 
a  continuons  dropping  or  running 
of  acid,  regulated  according  to  the 
quantity  of  ammonia  contained  in 
the  gas,  from  a  réservoir  placed  on 
the  top  of  the  saturator.  This 
mode  of  supplying  the  add  is  con- 
tinued  until  the  spécifie  gravity  of 
the  solution  is  at  1170,  or  near  the 
point  ofcrystallization;  afrer  which 
the  supply  of  acid  is  discontinued, 
and  the  liquor  retained  in  the  vessel 
until  neutralized  :  it  is  then  drawn 
off  and  evaporated,  and  yiélds  a 
pure  sulphate  of  ammonia. 
Gas  {distribution  of,  through  mcM), 
There  is  no  branch  of  sdence  con- 
nected  with  the  subject  of  gas  en- 
gineering so  highly  important  as 
that  which  relates  to  its  conveyance 
and  distribution  through  pipes; 
there  is  none  in  which  theory  af- 
fords  more  assistance,  and  there  is 
hardly  any  branch  to  which  so  lit- 
tle  attention  has  been  pald.  The 
interests  of  a  gas  company  are  not 
best  served  by  simply  increasing 
the  quantity  of  gas  from  the  same 
quantity  of  coal,  or  improving  the 
lime  machinery,  &c.  The  layingof 
street-mains  forms  the  most  consi- 
dérable item  in  the  outlay;  and  hj 
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a  judicious  arrangement  in  the  first 
instance,  much  may  be  saved  both 
at  first  and  last. 

It  is  for  the  purpose  of  rendering 
this  branch  of  the  science,  andthat 
of  the  passage  of  gas  through  pipes, 
perfectiy  plain,  that  the  following 
observations  are  hère  given. 

When  it  is  proposed  to  light  any 
town,  or  district  of  a  town,  with 
gas,  the  first  step  to  be  taken  is  to 
ascertain  the  number   of  lights, 
both  public  and  private,  that  will 
be  required,  with  as  much  accu- 
racy  as  circumstances  will  permit  ; 
the  length  of  time  such  lights  will 
hâve  to  bum,  and  the  quantity  of 
gas  consumed  by  them  per  hour, 
making  allowances  for  the  increase 
of  lamps  that  will  probably  be  re- 
quired by  the  extension  of  the  town. 
The  size  of  the  works  themselves 
may  be  easily  ascertained  from  this 
calculation.    It  will  then  remain 
to  fix  upon  a  proper  situation  in 
which  to  erect  them  :  the  best  local 
position  is  upon  the  banks  of  a  na- 
vigable river  or  canal,  and  at  the 
lowest  available  level,  and  the  near- 
est  approach  to  such  a  situation  is 
advisable  for  obvious  reasons.    A 
map  of  the  town  must  be  obtained, 
or  a  survey  made  of  the  différent 
streets  and  thoroughfares  :  running 
levels  must  be  taken  through  them 
at  several  points,  and  their  respect- 
ive heights  marked  with  référence 
to  the  level  of  the  works  as  a  da- 
tum  :  upon  this  map  ail  the  mains 
must  be  drawn,  also  their  branches, 
valves,  and  governors.    Their  ar- 
rangement must  be  such  as  to  allow 
of  a  perfect  circulation  of  the  gas, 
and  a  nearly  uniform  pressure  at 
the  highest  and  lowest  point.     Ail 
the  pipes    upon    the  same  level 
should  be  joined  into  one  another, 
and  no  valves  used  but  such  as  are 
necessary  to  shut  off  the  gas  for 
repair  of  mains.  To  supply  a  higher 
level,  a  govemor  shoidd  be  placed 
at  the  summit  of  the  lower  level, 
vrith  the  lower  main  leading  into 
it.  The  pipe  or  pipes  for  supplying 
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the  higher  parts  should  proceed 
from  the  regulating  vessel.  A  cel- 
lar  may  be  appropriated  for  the 
réception  of  this  vessel.  One  lead- 
ing main  should  be  taken  direct 
from  the  works  to  an  equilibrium 
cylinder  situated  at  some  point 
from  which  several  streets  diverge, 
and  no  supply  taken  from  this  main 
until  it  bas  reached  the  cylinder. 
Branches  suitable  to  the  supply 
of  each  division  of  the  district 
should  lead  from  this  cylinder. 
The  supply  of  gas  to  the  cylinder 
should  be  so  regulated  as  to  cause 
the  gas  to  flow  along  the  branches 
at  an  even  pressure  of  about  five- 
tenths  of  an  inch.  If  the  cylinder 
be  at  any  considérable  distance 
from  the  works,  a  smaller  main, 
with  mcreased  pressure,  may  lead 
to  ffc,  its  size  being  su^cient  to 
equalize  the  discharge. 

Supposing  a  district  to  be  lighted 
requiring  1000   public   or   street 
lamps,  and  7000  private  bumers  : 
it  is  usually  considered  that  each 
lamp  on  an  average  will  consume 
5  cubic  feet  of  gas  per  hour,  there- 
fore  40,000  cubic  feet  will  be  re- 
quired to  light  the  district  for  an 
hour;  and  the  leading  main  must 
be  capable  of  delivering  that  quan- 
tity into  the  equilibrium  cylinder 
in  that  time.    To  détermine  the 
size  of  this  main,  the  probable  in- 
crease of  lamps  must  be  taken  into 
considération  ;  and  as  that  will  dé- 
pend so  much  upon  circumstances 
in  every  instance,  the  judgment  of 
the  engineer  alone  can  serve  to  re- 
gulate  the  additional  area.     If  the 
increase   should   be  beyond  that 
which  was  expected,  the  gas  must 
be  forced  through  the  leading  main 
at  a  greater  pressure. 

In  the  above  example,  if  the 
diamet-er  of  main  for  h  présent  con- 
sumption  be  12  inches,  and  to  se- 
cure  an  adéquate  supply  at  any 
future  period  its  diameter  be  in- 
creased  to  15  inches,  the  présent 
working  pressure  may  be  reduced 
to  1  *  5  of  an  mcVv  ms»le«A  al  ^  v£vOcv«s»\\ 
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and  as  the  leakage  will  also  be 
decreased,  the  extra-sized  main 
will  not  be  found  disadvantageous 
even  in  the  first  instance. 

Gatometer,  a  réservoir  of  gas,  with 
conveniences  for  measuring  its 
volume.  The  simplest  and  most 
gênerai  in  use  consists  of  an  iron 
vessel,  open  at  the  bottom,  and 
inverted  into  a  tank  of  water  below 
the  surface  of  the  ground,  having 
perfect  freedom  to  rise  and  fall, 
and  guided  by  upright  rods  fixed  at 
several  points  in  the  drcumference. 
The  diûneters  and  numbers  of  the 
vessels  will  vary  according  to  the 
magnitude  of  the  works  towhichthe 
gasometer  is  attaehed,  and  the  space 
to  be  occupied  by  it.  If  the  works 
are  situât^  in  a  town,  where  the 
gronnd  is  too  valuable  to  allow  an 
increas#d  extent,  a  Helescop^gaso- 
meter'  is  employed. 

Gas-tarf  commonly  caUed  coaUtar. 
When  the  manufacture  of  gas 
from  coal  was  in  its  infancy,  great 
advantages  were  expected  to  be 
derived  from  the  coal-tar  which 
distilled  over  with  the  inflammable 
gas.  It  was  considered  to  be  a 
substance  possessing  even  superior 
properties  to  the  vegetable  tar  for 
the  préservation  of  timber  and  other 
perishable  materials  exposed  to  the 
influences  of  the  weather. 

In  the  year  1665  a  German 
chemist  proposed  to  distil  coal  for 
the  sole  purpose  of  obtaining  this 
tar,  and  in  I78I  the  Ëarl  of  Dun- 
donald  took  ont  a  patent  for  col- 
lecting  the  tar  which  appeared 
during  the  formation  of  coke.  Nei- 
ther  scheme  answered.  After  a 
few  years'  trial,  coal-tar  as  a  sub- 
stitute  for  vegetable  tar  fell  into 
disuse.  It  was  tried  in  the  navy, 
and  was  found  to  give  the  timber  a 
considérable  degree  of  hardness, 
but  not  of  durability.  Its  smell  is 
extremely  offensive  ;  and  since  that 
time  it  bas  been  used  only  in 
places  where  that  is  of  little  consé- 
quence. The  exposed  part  of  the 
mach'mery  of  a  gas  esûblishment 
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may  be  protected  by  being  coated 
vrith  coal-tar. 

Gasketf  plaited  cord  fastened  to  the 
sail-yards  of  a  ship,  and  used  to 
furl  or  tie  up  a  sail  firmly  to  the 
yardi  by  wrapping  it  round  both  six 
or  seven  times,  the  tums  being  at  a 
compétent  distance  from  each  other 

GatcherSy  the  after-leavings  of  tin 

Gate-howey  or  park  entrance,  a  struc- 
ture designed  rather  to  produce  an 
agreeable  and  picturesque  effect, 
than  to  accord  with  any  fixed  rules 
or  customs  of  art:  such,  indeed, 
was  the  practice  towards  the  latter 
end  of  the  sixteenth  century,  when 
it  would  appear,  that  most  roen 
wished  to  display  their  taste  and 
leaming  in  architecture.  The  gate- 
house  also  forms  an  entrance  to  a 
private  mansion,  to  any  public, 
municipal,  or  collegiate  bmlding, 
or  to  a  palace,  &c.  In  the  early 
Ënglish  architecture,  gate-houses, 
now  sometimes  called  Lodgest  were 
large  and  imposing  structures,  of 
great  élégance. 

Gates  and  doors  are  generally,  whe- 
ther  arched  or  square,  twice  their 
breadth  in  height.  The  former 
may  be  omamented  with  columns, 
pilasters,  entablatures,  pediments, 
rustics,  imposts,  archivolts,  &c.  ; 
the  latter  with  architraves  round 
the  sides  and  top  of  the  opening, 
and  crowned  with  a  frieze  and  cor- 
nice.  The  cornice  in  this  case  is 
very  frequently  supported  with  a 
console  on  each  side.  Columns, 
pilasters,  and  other  omaments  are 
also  sometimes  employed  in  the 
décoration  of  doors. 

Inside  doors  should  not  be  nar- 
rower  than  2  feet  9  inches,  nor  is 
it  needful  that  they  exceed  6  feet 
in  height  ;  entrance  doors,  3  feet 
<6  inches  to  6  feet  6  inches  broad 
in  private  dwellings  :  but  in  public 
buildings,  where  crowds  assemble, 
they  must  be  considerably  enlarged. 
The  smallest  width  for  a  gâte  should 
be  8  feet  6  inches. 

As  some  gênerai  rule  for  the  pro- 
portion of  the  architraves  of  com- 
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mon  dressings  to  doon  may  be 
usefiil,  the  foUowing  directions  œay 
be  safèly  foUowed  :  Supposing  the 
height  of  the  aperture  to  represent 
the  height  of  a  column;  then,  if  an 
architrave,  frieze,  and  cornice,  or 
the  first  only,  be  deaired,  take  them 
in  the  proportion  that  would  serve 
for  the  order  itself,  and  retum  the 
architrave  down  the  sides  of  the 
door.  The  whole  entablature  over 
a  square-headed  door  should  never 
exceed  one-third  the  height  of  such 
^;»erture. 

Gauçe  (pronounced  ffage)t  a  measure 
by  wÛch  the  capacity  or  contents 
of  a  cask  or  vessel  may  be  ascer- 
tained.  Gauging  is  a  term  used  in 
mensuration,  and  applied  by  engi- 
neers  in  their  several  opérations. 
TÂe  ffttuçe,  as  applied  to  railways, 
became  a  fiamiliar  term  during  the 
antagonistic  discussions  respecting 
the  proper  distance  between  the 
Unes  of  rail  ;  and  the  battle  qf  the 
gouges,  vrhich  raged  fiercely  and  ex- 
pensively,  ended,  like  many  similar 
contentions,  in  both  parties  spend- 
ing  enormous  sums  of  money,  with- 
out  the  resuit  of  victory  on  either 
aide. 

Gatige,  a  mixture  of  fine  stuff  and 
plaster,  or  putty  and  plaster,  or 
coarse  stuff  and  plaster;  used  in 
finishing  the  best  ceilings  and  for 
mouldings,  and  sometimes  for  set- 
ting  walls 

Gauge-cocks,  two  or  three  small  cocks 
fixed  in  front  of  the  boiler  of  a  steam 
engine,  for  the  purpose  of  ascer- 
taining  the  height  of  the  water 

Gauge-gUus,  in  locomotive  engines,  a 
strong  glass  tube,  connected  with 
the  boiler  by  two  cocks  attached 
to  the  gauge-cock  pedestal.  The 
water  is  admitted  to  this  tube  by 
the  lower  cock,  the  steam  by  the 
upper  cock.  It  thus  becomes  an 
index  to  what  is  going  on  inside 
the  boiler,  exhibiting  the  height 
or  agitation  of  the  water  in  it.  A 
•maU  cock  is  pUced  below  the 
glass  for  blowing  out  any  sédiment 
which  may  be  deposited  in  it. 


Gauge^ian^f  in  locomotive  engines, 
a  small  lamp  placed  beside  the 
gauge-glass  at  night,  that  the  state 
of  the  water  in  the  boiler  may  be 
seen  by  the  engine-man 

Gauntlet,  in  heraldry,  an  iron  glove  : 
in  challenges,  the  gauntlet  was 
thrown  down  in  défiance 

Gear,  fumiture,  dress,  hamess:  the 
term  is  also  applied  to  the  several 
working  parts  of  a  locomotive  steam 
engine 

Generaiing  surfaee,  the  heating  sur- 
face of  a  boiler,  or  that  on  which 
beat  is  applied  to  generate  steam 

Gentese,  in  early  English  architecture, 
cusps  or  featherings  in  the  arch  of 
a  doorway 

Geometryy  the  science  of  quantity, 
extension,  or  magnitude 

Geo8ccpgf  a  knowledge  of  the  différent 
kinds  of  earth 

Germon  School  cf  Pamtvng,  In  early 
times,  a  school  of  painting  can 
hardly  be  said  to  bave  existed  in 
Germany:  it  was  merely  a  suc- 
cession of  single  artists,  who  de- 
rived  their  manner  from  différent 
sources  of  originality  and  imitation. 
There  were  some  German  painters 
of  emimence  when  the  art,  emerg- 
ing  from  its  barbarous  state,  first 
began  to  be  cultivated  in  Europe  ; 
but  as  they  were  totally  unac- 
quainted  with  the  aucients,  and  had 
scarcely  access  to  the  works  of  their 
contemporaries  in  Italy,they  copied 
Nature  alone,  with  the  exceptioa 
of  somewhat  of  that  stiffness  which 
forms  the  Gothic  manner.  This 
is  by  no  means  the  case  with  their 
successors,  some  of  whom  were  edu- 
cated  in  Flanders,  and  others  in 
Italy.  But  if  Mengs  or  Dietrich 
were  comprehended  in  this  school, 
there  would  be  nothing  peculiar  to 
its  manner  diécovered  in  their 
Works.  Albert  Durer  was  the  first 
German  who  corrected  the  bad 
taste  of  bis  countrymen  :  he  ex- 
celled  in  engraving  as  well  as  in 
painting  ;  bis  genius  was  fertile,  his 
compositions  varied,  his  thoughts 
ingénions,  and  b\&  ^qV^kit^  VC^à»sX.. 
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His  Works,  though  numerous,  were 
finished  with  great  exactness.  For 
an  account  of  this  great  man  and 
his  productions,  see  the  'Works  of 
Divers  AndentMasters/  intwo  vols, 
folio,  1846. 
Geoîogy  (a  treatise  or  discourse  on 
the  earth)  '*is  a  tenu  which  admits 
of  a  very  wide  interprétation,  and 
naturally  suggests  to  the  mind  in- 
quiries, — Ist,  into  the  formation 
and  original  condition  of  the  earth; 
2ndly,  into  the  successive  modifica- 
tions which  it  has  undergone,  and 
the  agencies  by  which  they  hâve 
been  effected;  and  3rdly,  into  its 
présent  condition,  and  the  agencies 
by  which  changes  in  that  condition 
are  still  effected.  The  first  object 
of  the  geologist  is  to  establish,  on 
the  principles  of  inductive  reason- 
ing,  the  science  as  it  dépends  on 
each  of  thèse  inqmries,  and  then  to 
apply  it  to  the  practical  purposes 
of  life.  It  may  be  premised  that  a 
science  is  practicably  valuable  just 
in  proportion  as  its  facts  hâve  been 
discovered,  and  its  laws  established 
and  studied  ;  for  so  long  as  we  are 
uncertain  whether  a  known  resuit 
has  proceededfrom  a  definite  cause, 
we  are  unable  to  apply  the  fact  or 
circumstance  to  the  eluddation  of 
other  facts  or  circumstances  ;  and 
80  long  as  we  are  unacquainted 
with  the  properties  of  any  sub- 
stance under  our  examination,  we 
cannot  déclare  with  certainty  what 
share  it  may  bave  had  in  the  phe- 
nomena  we  hâve  observed.  This 
may  be  illustrated  by  a  référence 
to  gunpowder.  Its  explosive  qua- 
lity  is  the  resuit  of  its  composition, 
and  we  can  only  dépend  upon  the 
results  when  we  know  that  the 
compound  has  been  accurately 
formed:  to  insure,  therefore,  cer- 
tainty in  the  opérations  depending 
on  it,  we  must  take  care  that  a 
proper  standard  of  composition  has 
been  adhered  to.  In  a  similar  man- 
ner  we  can  only  apply  geology  as  a 
practical  science  when  we  bave  as- 
certained  and  made  ourselves  fami- 
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liar  with  those  facts  which  prove 
the  first  principles  on  which  it  has 
been  founded  to  be  correct  and 
stable.'' 

Oib  and  keyt  the  fixed  wedge  and  the 
driving  wedge  for  tightening  the 
strap  which  holds  the  brasses  at 
the  end  of  a  connecting-rod  in 
steam  machinery 

Gimletf  a  pièce  of  steel  of  a  cylin- 
drical  form,  having  a  transverse 
handie  at  the  upper  end,  and  at  the 
other,  a  worm  or  screw,  and  a  cy- 
lindric  cavity,  called  the  cup,  above 
the  screw,  forming,  in  its  trans- 
verse section,  a  crescent.  Its  use 
is  to  bore  small  holes  :  the  screw 
draws  it  forward  in  the  wood,  in 
the  act  of  boring,  while  it  is  tumed 
round  by  the  handie:  the  angle 
formed  by  the  exterior  and  interior 
cylinders  cuts  the  fibres  across, 
and  the  cup  contains  the  core  of 
wood  so  eut  :  the  gimlet  is  tumed 
round  by  the  application  of  the 
fingers,  on  altemate  sides  of  the 
wooden  lever  at  the  top. 

Girderg,  the  longitudinal  beams  in  a 
fioor.  Girders  are  the  chief  sup- 
port of  a  framed  fioor:  their  depth 
is  often  limited  by  the  size  of  the 
timber,  but  not  always  so  ;  there- 
fore the  method  of  finding  the  scant- 
ling  may  be  divided  into  more  than 
in  one  case.  Girders  of  wrought 
and  cast  iron  are  now  extensively 
used  for  bridges,  to  girt  railroads, 
canals,  &c.,  many  of  which  are  of 
considérable  span:  the  following 
will  give  a  better  explanation  of 
the  importance  of  testing  their 
strength. 

Eœperiments  on  an  qpen  cast-tran 
girder. — ^Figures  1  and  2,  in  the  an- 
nexed  diagrams,  show  the  éléva- 
tion and  section  of  a  cast-iron  open 
girder,  which  was  intended  to  act 
as  a  bressummer  between  the  co- 
lumns  which  supportedauiron  sheet 
roof  of  40  feet  span.  Thèse  colnmns 
were  20  feet  apart  from  centre  to 
centre,  and  the  principals  t4  the 
roof  being  6  feet  8  inches  apart,  two 
of  them  were  of  course  supported 


girder  M  the  pointa  a 


çTool  before 

procMding  to  plict  them  in  the 

work.     Accordingly,  two  giiderB 


were  placed  st  »  ahort  disfince 
apsrt,  ind  properl;  flied  ;  h 
were  tben  Uid  acrou  fram  oi 
the  other,  il  the  two  pointa  a 
i]  Bnd  npon  thèse,  pUnkB  were laid, 
vhich  cairied  pigt  of  iion.  Tbey 
did  noC  ibow  mnch  ajinptom  of 
wesknesB  nntil  1  tona  nere  placed 
OD  the  phitronn  ;  but  irith  this  load, 
vhicIinssIeaBtiianoiie-hatfofwhat 
tbe  two  BhouJd  hBTecarried,tbe  two 
-venicalbrscea,  c  and  d,  were  brokea 
by  a  tendency  of  the  nnder  flange  of 
the  girder  to  riae  at  thoie  points  in  a 
direction  perpendicidarto  the  curve, 
and  the  irboîe  ler/  taon  gave  way, 
and  w>i  Completel;  smashed.  ]n 
thJB  caBe,  not  only  wia  the  métal  ton 
thin,  but  tbe  Connecting  piecea  be- 
tween  tbe  upper  and  lower  flaages 
were  too  ilight,  and  too  ftir  apart  i 
the  top  flange  was  made  wider  chaii 
tbe  bottom.  in  order  lo  give  a  bed 
for  the  shoe  ofthe  principal:  had 
the  opening»  been  filled  in,  I" 
girder  might  bave  aCood  the  U 
tbough  even  tben  it  would  haTe 
been  but  alîght. 

Pig.  3  Bbons  two  linkB  of  a  chain 
gny  for  aupporting  a  pair  of  shears, 
erected  for  lifting  heavy  weights, 
sueh  aa  boilera,  tta  thèse  links 
were  aboirt  G  feet  6  inches  long, 
and  were  made  of  2.inch  round 
iron:  they  were  eubjected  to  Ihe 
foUowing  proof  by  n 
hydiaulic  press. 


>o  Unka  «tretched  ( 


GIR 

With  40  toni,  theae  l  , 
two  links  stretched  j"  ' 
■nd  lind  thea  a,  permon 

With  60i  Ions  ihcy  Btretched 
Si  inchei  >tid  broke,  the  meta) 
beÏD|ç  clean  uid  souad.  In 
Ihis  caae  the  brealiiiig  «reiglit  Pig-  3- 
vas  abaut  double  that  whicb  ,u^ 
might liave b«en loirl j placed  j Vff' 
upon  the  chain,  vil.  alMiut 
luld  bave 


:  the  r< 


>f  10  t< 
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loadcd  unifonnly  over  tbùr  whole 
lurfaoe  with  iraa  ballait  ;  a  hori' 
zoDta]  line  irai  itruck  upon  o: 
tbe  gardera,  and  the  deSecUon 
meaaured  when  each  weigbt  val 
applied. 

TwcuCy  Ions  of  ballait  gave  > 
deflection  of  l  încb. 


added,  maMDg  24  ; 


I  the  square  ioeb  ;  for 
altbuiigh  35  tous  did  not  ip- 
parently  cause  any  set  during  , 
the  lime  tlie  experiment  I 
lasted,  yet  it  is  impassible  lo  \ 
ttj  that  that  weight  might  . 
not  hâve  caused  si  '  '     ' 

fect,  if  left  for  a  aufficieut    | 
lengtb  of  titne. 

The  following 
deduced  from  Mr.  Uodgkin- 
son's  eiperiments.  "  Aa  the 
diitauce  between  the  sup- 
ports in  feet  is  to  the  depth 
ia  feet  of  the  beam  îo  tbe 
middie  of  its  lengtb,  ao  ïs 
the  area  in  ïncbes  o(  tbe 
bottom  flangc  to  a  tburth 
quantity,  «bich,  whea  idtiU 
tïplicd  b;  a  constant  number 
to  be  deterrnined  hy  eiperi- 
ment.  nill  give  tbe  breaking 
weïghl  in  tous." 

This  gîven  numliermnybe  ^ 
takea  at  273  for  i 
beatna;  then  half  of  tliiâ  quaotity 
will  be  the  weight  whidi  t'  '  ' 
nill  bear,  if  diatributcd  equoUy 
Dver  its  length.  Tbe  ratio  of  the  j 
are&  of  the  middie  section  of  the 
top  flange  lo  that  of  tbe  bottom 
should  be  abaut  I  to  4,  oi  i-i. 

The  diagram  (fig.  4)  repregenta 
a  girder  of  18-feet  bearing:  the 
maximum  we^ht  obicb  nould  ever 
be  tbrown  upon  it,  including  the 
weight  uf  a  fire-proof  floor,  nu 
connidercd  lo  amount  to  about 
200113.  on  the  foot,  or  14  long 
gprcad  oTer  its  lengtb:  twooftbeae 
girdcra  were  placed  at  but  a  short  H 
distance  apart  froio  each  olhcr,  and   I 
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20. 


do. 
do. 


A 

Apdl  23.— Deflectîon  atill  the 
same,  the  weigbt  hayiug  rcmaiiMil 
imdistnrbed. 

April  29. —  No  altération  hail 
takea  place  in  the  deflection,  and 
tlie  weights  bcing  removed,  the 
girder  resumed  il 


ig  nn  II 


e  of  a 


.r  per- 


The  scctiou  aiineicd  eh  on 
relative  proportions  of  the  upper 
and  under  flanges  of  the  girder: 
the  top  and  bottom  of  the  ^rder 
were  parallel,  btit  ihe  lower  flange, 
being  8  inehes  broad  at  the  middie, 
diminïshed  ta  4  iuchea  at  tbe  point 
of  support. 


The  computed  breaking  wi 
accordingtoMr.  Hudgkinson's  niJe, 
vrould  be 

half  oftbis,  viz.  ïi  tans,  distribnted 
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over  the  whole  length,  should  be 
its  maximum  load;  whereas  it  car- 
ried  18  tons,  or  36  tons  placed  on 
two  girders,  without  showing  any 
tymptoms  of  giving. 

The  average  wdght  of  a  large 
namber  of  thèse  girders  amounted 
to  about  16f  cwt. 

Gland,  the  pressing  pièce  of  a  stuffing- 
box  of  a  steam-engine 

Gkuê:  this  artifidal  transparent  sub- 
stance was  introduced  very  early. 
Hollinshed  says,  an  Englishman 
named  Benedict  Biscop,  who  had 
taken  upon  him  the  habit  of  a 
monk  in  Italy,  came  hère  with  the 
Ardibishop  of  Rome,  in  the  year 
670,  and  brought  painters,  gla- 
ciers, and  other  such  curions  crafts- 
men  into  England  for  the  first  time. 

Glanet  superseded  small  drinking- 
bowls;  they  were  of  Yenetian 
manufacture,  and  probably  first 
brought  hère  in  the  16th  century. 
Earlier  they  do  not  appear  to  hâve 
been  used  in  England  ;  nor  to  hâve 
come  into  much  fashion  till  the 
time  of  Elizabeth. 

Glau  water-gauge,    See  Gauge-gUuê, 

Glazmg,  the  art  of  affixing  glass  to  the 
sashes  of  mndows,  casements,  &c., 
for  the  purpose  of  admitting  the 
light  of  day;  anciently  applied 
to  the  affixing  to  Windows  déco- 
rative, stained,  and  painted  glass. 
A  great  many  beautiful  examples 
exist  in  this  and  other  countries, 
of  early  designs,  and  of  examples 
in  the  cinque-cento  style:  for  the 
latter,  see  *  Divers  Works  of  Early 
Masters,'  2  vols,  folio,  1846. 

Glazmg  is  also  a  term  applied  to 
the  finishing  of  a  drawing  with 
some  thin,  transparent,  and  glossy 
tint,  through  which  the  first  co- 
lours  appear,  and  are  heightened 
in  their  efifect 

Glèbe f  turf,  soil;  land  possessed  as 
part  of  the  revenue  of  an  eoclesias- 
tical  bénéfice 

GHst,  a  shiningblack  or  brown  mine- 
rai, of  an  iron  cast 

GhtCf  a  tenadous  viscid  matter,  which 
is  used  as  a  cément  by  carpenters, 

20/ 


joiners,  &c  Glues  are  found  to 
differ  very  much  firom  each  other 
in  their  consistence,  colour,  taste, 
smell,  and  solubility.  Some  will 
dissolve  in  cold  water,  by  agitation  ; 
while  others  are  soluble  only  at  the 
point  of  ebullition.  The  best  glue 
is  generally  admitted  to  be  trans- 
parent, and  of  a  brown  yellow  co- 
lour, without  either  taste  or  smell. 
It  is  perfectly  soluble  in  water, 
forming  a  viscous  fluid,  which  when 
dry  préserves  both  its  tenacity  and 
transparency  in  every  part,  and 
bas  solidity,  colour,  and  viscidity, 
in  proportion  to  the  âge  and  the 
strength  of  the  animal  from  which 
it  is  produced.  To  distinguish 
good  glue  from  bad,  it  is  necessary 
to  hold  it  between  the  eye  and  the 
hght  ;  and  if  it  appears  of  a  strong 
dark  brown  colour,  and  free  from 
cloudy  or  black  spots,  it  may  be 
pronounced  to  be  good.  The  best 
glue  may  hkevnse  be  known  by 
immersing  it  in  cold  water  for 
three  or  four  days,  and  if  it  swells 
powerfully  vnthout  melting,  and 
afterwards  regains  its  former  di- 
mensions and  properties  by  being 
dried,  the  article  is  of  the  best 
quality. 

A  small  portion  of  finely  levi- 
gated  chalk  is  sometimes  added  to 
the  common  solution  of  glue  in 
water,  to  strengthen  it  and  fit  it  for 
standing  the  weather. 

A  glue  that  will  resist  both  fire 
and  water  may  be  prepared  by 
mixing  a  handful  of  quicklime  with 
four  ounces  of  linseed  oil,thorough- 
ly  levigated,  and  then  boiled  to  a 
good  thickness,  and  kept  in  the 
h  ade,  on  tin  plates,  to  dry.  It 
may  be  rendered  fit  for  use  by 
boiling  it  over  a  fire  in  the  ordi- 
nary  manner. 

GlyphSy  perpendicular  flutings  or 
ciiannels  used  in  the  Doric  frieze 

GobbetSf  stones  ;  a  measure  or  quan- 
tity,  80  called  in  the  time  of  Ed- 
ward III. 

Gola,  the  Italian  term  for  cyma 

Goldt  a  well-known  \«JL\]A.\^\ft  \SkS^<^ 


\ 


GOL 
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found  in  many  parts  of  the  worid, 
but  the  gpreatest  quantity  of  wfakh 
is  obtained  firom  the  coast  of 
Guinea.  The  produce  of  California 
remains  to  be  determined.  Gold 
seems  to  be  the  most  simple  of  ail 
substances.  ItisspokenofinScrip- 
ture,  and  the  use  of  it  among  the 
ancient  Hebrews,  in  its' native  and 
mixed  state,  and  for  the  same  pur- 
poses  as  at  présent,  was  veiy  corn- 
mon.  The  ark  of  the  coyenant 
was  overlaid  with  pure  gold;  the 
mercy  seat,  the  yessels  and  utensils 
belonging  to  the  tabernacle,  and 
those  also  of  the  House  of  the 
Lord,  as  well  as  the  drinking- 
vessels  of  Solomon,  were  forma 
of  this  métal. 

Gold  occurs,  in  the  metallic  state, 
mixed  with  several  metals,  but 
more  commonly  with  silver  and 
copper,  and  sometimes  pure. 

Golden  sulphur  of  (aUrmony^  golden 
yeUoWy\&  the  hydro-sulphuret  of  an- 
timony,  of  an  orange  colour,  which 
is  destroyed  by  the  action  of  strong 
light.  It  is  a  bad  -dryer  in  oil, 
injurious  to  many  colours,  and  in 
no  respect  an  eligible  pigment 
either  in  oil  or  water. 

Gold  purplCf  or  Ca89iu8*8purpleprecù 
pitatCt  the  compound  oxide  which  is 
precipitated  upon  mixing  the  solu- 
tions of  gold  and  tin.  It  is  not  a 
bright,  but  a  rich  and  powerfal 
colour,  of  great  durability,  yarying 
in  degrés  of  transparency,  and  in 
hue  from  deep  crimson  to  a  mur- 
rey  or  dark  purple:  it  is  princi- 
pally  used  in  miniature  painting, 
and  may  well  be  employed  in  ena- 
mel  painting. 

Gondola^  a  Venetian  barge  much  or- 
naroented,  used  in  the  canals  of 
Venice  for  the  conyenience  of  the 
inhabitants:  the  common  dimen- 
sions are  30  feet  by  4  feet  :  each 
end  is  terminated  by  a  very  sharp 
point,  which  is  raised  perpendicu- 
larly  to  the  fuU  height  of  a  man 

GoniomeleTt  an  instrument  for  mea- 
sunng  angles  and  crystals 

Oorffedf  in  heraldry,  the  bearing  of  ei 

■  ' —  - 
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crown,  coronet,  or  the  like,  about 
the  neck  of  a  lion,  swan,  &c. 

GoMttm,  an  imperfect  iron  ore,  com- 
monly of  a  tender  rotten  substance, 
and  of  a  red  or  rusty  iron  colour 

Gotkic  Arekiteetvret  usually  so  called. 
Both  Bfr.  Britton  and  Mr.  Pugin 
hâve  treated  of  it  by  the  name 
of  '  Christian  Architecture.'  Ithad 
its  rise  firom  the  Romanesque  :  this 
took  its  origin  firom  Roman  remains 
at  the  declension  of  that  empire. 
It  became  Saxon,  then  Norman, 
and  yaried  in  its  character  with  the 
maturity  of  years.  It  was  Early 
English,  Perpendicular,  Decorated, 
Flamboyant,  &c.,  till  it  lost  its  ec- 
desiastical  and  monastic  character 
in  the  Domestic,  which  prevailed 
in  the  Tndor  style  (Renaissance), 
fbllowèd  by  the  Elizabethan,  &c 

Gmtgef  in  carpentiy,  an  instrument 
like  a  round  hollow  chisel 

Govemor,  the  apparatus  for  regalating 
the  supply  of  steam  to  the  cylinder 
so  as  to  give  a  constant  Telodty  to 
the  engine.  It  consists  of  two  halls 
suspended  from  a  vertical  spindle, 
and  revolving  with  it  :  the  auspend- 
ing  rods  are  connected  by  arrns  to 
a  sliding.piecewhich  fits  the  spindle 
and  acts  upon  a  lever  attached  to  a 
throttle-vaive  in  the  steam-jnpe: 
the  halls  rise  by  the  centtifiigal 
force  as  the  velocity  increases,  and 
close  the  valve  :  when  the  velocity 
diminishes,  the  halls  iall,  and  qpen 
the  valve. 

Govemor  f  a  contrivance  for  eqnalizing 
the  motion  of  mills  and  machineiy, 
as  well  as  being  Used  as  above  de- 
scribed 

Govemor  ballSt  the  solid  métal  balls 
fixed  on  the  ends  of  the  suspending 
rods  of  the  govemor 

Govemor  (gas).  The  govemor  is  a 
machine  for  regulating  and  equal- 
izing  the  flow  of  gas  from  the  gaso- 
meters  to  the  street-mains»  and  is 
much  more  perfect  in  its  action 
than  any  slide-valve  applied  for 
that  purpose  requiring  attendanoe. 
Its  use  is  no  where  suffidently  ap- 
preciated.    Had  it  been  a  comjÂ- 
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cated  pièce  of  machinery,  or  ex- 
pensive  in  its  first  cost  and  after- 
application,  objections  to  its  adop- 
tion would  not  hâve  been  surprising, 
— ^but  it  is  perfectly  simple,  its  ac- 
tion is  certain  and  unvarying,  and 
its  first  cost  inconsiderable. 

The  velocity  of  gas  in  the  mains 
and  pipes  of  supply  is,  in  the  first 
instance,  as  varions  as  there  are 
dififerences  in  their  altitudes  and 
extent.  A  main  at  one  place  will 
fmmish,  with  a  certain  pressure  of 
gas,  a  flame  one  inch  high  ;  while 
at  a  différent  altitude  it  willfumish 
a  flame  double  that  height.  If, 
again,  in  the  direction  of  the  main 
there  are  many  bends,  angles,  or 
contractions  in  its  diameter,  the 
velocity  of  the  gas  through  it  will 
vary  considerably  more  than  if  it 
were  direct  and  uniform.  If  the 
pipe  be  of  any  great  length,  and  of 
uniform  bore,  but  unequally  fùr- 
nished  with  branches,  the  bumers 
will  be  unequally  supplied  with  gas: 
those  which  are  near  its  head  will 
be  supplied  with  a  fuller  stream  of 
gas  than  those  which  are  situated 
towards  its  termination. 

Independently  of  thèse  différ- 
ences, arising  from  diversity  of 
local  positions,  there  will  always  be 
one  great  variation  in  the  velocity 
of  the  gas,  occasioned  by  the  va- 
riety  of  periods  during  which  lights 
are  required  by  différent  consumers 
supplied  from  the  same  main  or 
System  of  pipes  :  for  example,  when 
a  certain  number  of  bumers  is  to 
be  supplied,  and  it  happens  that 
one-half  are  shut  off  sooner  than 
the  rest,  the  velocity  of  the  gas  in 
the  mains  will  be  materially  in- 
creased,  and  the  remaining  lamps 
should  be  tumed  down  ;  but  many 
would  not  be  reduced,  and  much 
gas  would  be  lost. 
GowaUf  decomposed  granité  ;  but  the 
term  is  sometimes  applied  to  the 
solid  rock 
Gozzany  oxide  of  iron  and  quartz 
Grâce  is  taken  for  beauty,  graceful 
form  or  agreeableness  of  person; 


for  forro,  friendship,  and  kiudness; 
for  certain  gifts  of  God,  which  He 
bestows  freely,  when,  where,  and 
on  whom  He  pleases  :  such  are  the 
gifts  of  miracles,  prophecy,  lan- 
guage,  &c. 

Grâce  principally  consists  in  the  tum 
that  a  painter  gives  to  his  objects, 
to  render  them  agreeable, — even 
those  that  are  inanimate.  It  is 
more  seldom  found  in  the  face  than 
in  the  manner  ;  for  our  manner  is 
produced  every  moment,  and  can 
create  surprise.  A  woman  can  be 
beautifùl  but  one  way,  yet  she  can 
be  graceful  a  thousand.  Grâce  is 
neither  found  in  constndned  nor  in 
affected  manners,  but  in  a  certain 
freedom  and  ease  between  two  ex- 
trêmes. 

Gradation^  in  painting  and  drawing, 
implies  the  graduai  receding  of 
objects  into  the  remote  distance, 
by  a  proper  strength  or  due  dimi- 
nution of  light,  shade,  and  colour, 
according  to  their  (afférent  dis- 
tances, the  quantity  of  light  which 
shines  upon  them,  and  the  médium 
of  air  through  which  they  are  seen 

Gradientt  a  déviation  from  a  level 
surface  to  an  inclined  plane 

Graduation^  the  division  of  philo- 
sophical  instruments  into  degrees 
and  other  minute  parts 

Chrain  Hnj  the  finest  tin,  smelted  with 
charcoal  ;  also  the  ore  of  very  rich 
tin  sometimes  found  in  the  form  of 
grains  or  pebbles 

GrangCf  a  monastic  farming  establish- 
ment :  in  ancient  times  it  was  com- 
mon  to  attach  farm-houses  and 
granaries  to  the  estâtes  of  religious 
institutions 

GranUCf  a  natural  stone  of  great 
strength,  hardness,  and  durability  ; 
much  used  in  building:  it  is  a 
primary  and  unstratified  rock,  con- 
sisting  of  quartz,  mica,  and  felspar, 
each  crystallized  and  cohering,  but 
without  any  base  or  cernent 

Grapnelf  in  navigation,  a  sort  of  small 
anchor  with  four  or  five  fiukes  or 
claws,  commonly  used  for  boats 
and  smali  ve%%e\& 
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Gravelf  a  geological  term  applied  to 
those  sabulous  soils,  or  assemblages 
of  wom  and  rounded  stones,  which 
are  foond  scattered  on  the  surface 
of  the  earth 

Graver,  the  burin  of  an  engraver  ;  a 
square  pièce  of  steel  fixed  in  a 
handle,  and  beyeUed  diagonally  at 
the  end:  an  instrument  used  for 
tuming  iron,  after  it  has  been 
roughed  out  by  the  *  heel  tool/  is 
so  called 

Gramty  is  that  power  or  force  which 
causes  bodies  to  approach  each 
other.  This  universal  principle, 
which  pervades  the  whole  System 
of  nature,  may  be  enunciated  as 
follows  :  the  mutual  tendency  of 
two  bodies  towards  each  other  in- 
cveases  in  the  same  proportion  as 
their  masses  are  increased,  and  the 
square  of  their  distance  is  decreased  ; 
and  it  decreases  in  proportion  as 
their  masses  are  decreased,  and  as 
the  square  of  their  distance  is  in- 
creased. 

Oravity  is  also  the  force  wherewith  a 
body  eudeavours  to  descend  to- 
wards the  centre  of  the  earth  :  this 
is  called  absolute  gravity  when  the 
body  tends  downwards  in  free  space, 
and  relative  gravity  is  the  force  it 
endeavours  to  descend  with  in  a 
fluid.  Terreatrial  gravity  is  that 
force  by  which  bodies  are  urged 
towards  the  centre  of  the  earth, 
and  it  is  measured  by  the  velocity 
generated  in  a  second  of  time.  £x- 
periments  show  that  a  falling  body 
describes  16^  feet  in  one  second, 
and  it  has  then  acquired  a  velocity 
of  32^  feet,  which  is  therefore  the 
true  measure  of  the  force  of  gravity. 

Gray  colour  is  the  third  and  last, 
being  the  nearest  in  relation  of  co- 
lour to  black.  In  its  common  ac- 
ceptation, gray  dénotes  a  class  of 
cool  cinerous  colours,  faint  in  hue  ; 
whence  we  bave  blue-grays,  olive- 
grays,  green-grays,  purple-grays, 
and  grays  of  ail  hues,  in  which 
blue  prédominâtes  ;  bût  no  yellow 
or  red  grays,  the  prédominance  of 
sach  hues  carrying  the  compounds 


into  the  classes  of  brown  and  mar- 
rone,  of  which  gray  is  the  natural 
opposite. 

Graywacke,  a  coarse  slate;  in  geo- 
logy,  a  secondary  rock 

Greate-cockf  a  short  pipe  fixed  in  the 
cylinder  cover  of  a  steam  engine, 
with  two  stop-cocks  inserted  at  a 
short  distance  apart,  and  a  fonnel  at 
the  top  for  holding  tallow.  When 
the  upper  cock  is  opened,  the  tallow 
falls  into  the  intermediate  space; 
the  cock  is  then  closed,  and  the 
lower  one  opened  for  the  melted 
grease  to  enter  the  cylinder,  and 
lubricate  the  piston  without  allow- 
ing  the  steam  to  escape. 

Green  verdit er  isthe  same  in  substance 
as  blue  verditer,  which  is  converted 
into  green  by  boiling  it 

Green  ebony  wood,  imported  from  the 
West  Indies,  is  used  for  round 
rulers,  turnery,  marquetry-work, 
&c.  ;  it  is  also  much  used  for  dyeing, 
and  contains  résinons  matter 

Greenheart  wood,  from  the  West  In- 
dies, resembles  cocoa  wood  in  size 
and  bark,  and  is  used  for  turnery 
and  other  works 

Greett  steps  ;  also  a  staircase 

Gregorian  Chant:  Cautus  Gregoria- 
nus,  Cantus  Firmus,  Cantus  Planus 
or  Plenus,  in  Latin  ;  Canto  Firmo, 
in  Italian;  Plein  Chant,  in  French; 
PlainChant,inËnglish;  and  Choral, 
in  German.  This  species  of  music 
is  the  most  ancient  of  ail,  and  is 
still  the  only  one  properly  adapted 
to  the  ritual  services  of  the  Chris- 
tian churches. 

The  Gregorian  chant  consista  of 
a  few  notes,  on  which  the  words 
of  the  Liturgies  are  recited.  The 
earliest  spécimens  in  existence  con- 
sist  of  only  one  or  two  notes,  and 
were  used.by  St.  Ambrose,  at  Milan, 
in  the  fourth  century.  The  origin 
of  this  chant  is  traced  to  the  earUer 
churches  of  Egypt,  Thebes,  Pales- 
tine, Arabia,  Phœnicia,  Syria,  &c., 
from  whence  it  was  introduced  into 
the  church  of  Constantinople  by 
St.  John  Chrysostom.  St.  Ambrose 
is  said  to  hâve  brought  it  into  use 


220 


GRE 


GREGORIAN  CHANT. 


CRI 


in  Milan,  "  after  the  custom  of  the 
inhabitants  of  the  East/'  and  from 
Milan  it  came  to  Rome  **  long  be- 
fore  the  time  of  St.  Gregory."  But 
as,  in  the  course  of  time,  various 
mutations  had  taken  place,  St.  Gre- 
gory,  in  order  to  reform  and  settle 
the  music  for  the  church,  made  a 
compilation  of  such  as  was  fit  for 
its  use,  and  formed  the  first  ritual 
book  of  music,  or  Roman  Anti- 
phonarium.  From  the  order  which 
he  gaye  it,  and  in  conséquence  of 
thia  work  of  Gregory  being  after- 
wards  established  in  the  other  (the 
Western)  churches,  it  received  the 
name  Gregorian.  We  hâve  very 
little  of  the  music  ascribed  to  Gre- 
gory himself,  a  spécimen  of  which 
is  given  by  Mr.  Spencer  in  his  work 
on  the  church  modes,  and  is  very 
grand.  A  portion  of  the  old  Gre- 
gorian chant  is  still  used  in  our 
cathedrals  in  the  so-called  *intoning 
the  service'  by  the  minor  canons, 
and  also  in  the  responses  by  the 
choir,  but  in  a  very  mutilated  form. 
But  in  the  chanting  of  the  prose 
Psalms,  it  is  almost  entirely  aban- 
doned;  the  only  spécimen  (and 
that  somewhat  mutilated)  being 
the  grand  and  weU-known  'Tallis's 
chant.'  There  is  a  remarkable 
différence  between  the  Gregorian 
mélodies  for  the  Psalter  and  Can- 
ticles  (and  which  are  called  the 
eight  tonet)  and  those  of  a  more 
modem  date.  No  such  thing  as  a 
double  chant  exists  in  Gregorian 
music,  and  the  '  tones  *  are  formed 
on  one  gênerai  law  ;  t.  e,  a  *  tone  * 
consists  of  one  principal  note,  called 
the  Dominant,  t.  e.  the  prédominant 
or  reciting  note,  upon  which  the 
principal  part  of  each  half-verse  is 
chanted,  the  remainder  being  in- 
flected  in  cadences  of  one  or  several 
notes  revolving  (as  it  were)  above 
and  below  the  dominant,  or  ter- 
minating  on  the  final  of  the  mode  ; 
and  it  is  a  law  that  the  reciting 
parts  are  always  (when  the  tone  is 
regular)  on  the  same  note,  viz.  the 
dominant.     There   are  very  few 
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instances  of  any  déviation  from 
this  rule.  In  the  modem  System 
there  seems  to  be  a  total  absence 
of  any  rule  of  this  sort,  and  the 
cadences,  both  in  the  middle  of  the 
verse  and  at  the  end,  consist  of  a 
greater  number  of  notes,  and  thèse 
of  unequal  value.  Moreover,  in  the 
Gregorian  chant  no  attention  is 
paid  to  time  ;  it  is  regulated  entirely 
by  emphasis  and  syllablc  quantity, 
not  by  time  and  accent,  as  in  mo- 
dem chanting.  On  Sundays  and 
the  greater  festivals  it  is  a  rule  to 
commence  the  *  tone  '  with  a  few 
preliminary  notes,  called  the  into- 
nation, which  serve  as  an  inchoa- 
tion,  or  induction  to  the  dominant, 
or  reciting  note:  on  other  occa- 
sions, thèse  initial  notes  are  not 
used.  For  spécimens  of  the  adap- 
tation of  thèse  Gregorian  tones  or 
chants  to  the  Canticles,  &c.  of  the 
Ënglish  church,  see  the  '  Hymnal,' 
by  Mr.  Spencer. 

Gregorian  music  requires  a  nobler 
and  more  rigid  harmony  than  can 
be  given  in  thé  modem  System; 
and  its  effects  in  the  divine  offices, 
when  properly  harmonized  and 
performed,  are  far  superior  to  any 
other  kind  of  church  music. 

Greuty  or  6W/,  a  kind  of  fossil  body, 
consisting  of  sandy,  rough,  hard, 
earthy  particles 

Grey,     See  Gray, 

Griddle,  a  large  wire  sieve,  used  in- 
stead  of  a  hurdle,  for  sifting  and 
sorting  copper  ore  as  it  rises  from 
the  mine 

Griffin,  in  heraldry,  a  fabulons  animal, 
felgned  to  be  between  the  lion  and 
eagle,  and  to  bave  the  paws  and 
head  of  the  first,  with  the  beak  and 
wings  of  the  last 

Grindêtone^  a  cylindrical  stone,  on 
which,  being  turned  round  its  axis, 
edge-tools  are  sharpened  by  apply- 
ing  their  edges  to  the  convex  surface 

GHpe^  the  lower  part  of  the  knee  of 
the  head  that  connects  with  the 
foremost  end  of  the  keel  of  a  vessel 

Gritj  coarse  sand;  rough  hard  par- 
ticles of  sand%low% 


\ 


GRO 


GROINS. 


GRO 


Cfroin,  the  angle  formed  by  an  inter- 
section of  vaults:  most  of  the 
vaulted  ceilings  of  the  buildings  of 
the  middle  âges  were  groined,  and 
therefore  called  groined  ceilings. 
During  the  early  part  of  the  Nor- 
man style  the  groins  were  left  pur- 
posely  plain,  but  afterwards  they 
were  invariably  covered  with  ribs. 
GroinSt  in  coast  engineering.  A  groin 
is  a  frame  of  wood-work,  con- 
structed  across  a  beach,  between 
high  and  low  water,  perpendicular 
to  the  gênerai  Une  of  it,  either  to 
retain  the  shingle  already  accumu- 
lated,  to  rccover  it  when  lost,  or  to 
accumulate  more  at  any  particular 
point  ;  also  to  break  and  check  the 
action  of  the  waves. 

The  component  parts  of  a  groin 
are  piles,  planking,  land-tiesi  land 
tie-bars,  blocks,  tail-piles,  and  keys 
and  screw-bolts. 

The  length  of  a  groin  dépends 
on  the  extent,  and  the  requisite 
strength  of  its  component  parts  on 
the  nature  of  the  beach  on  which 
It  is  to  be  constructed. 

Those  atËastboume,  on  the  coast 
of  Susses,  of  which  the  following 
is  more  particularly  a  description, 
are  from  150  to  250  feet  in  length, 
and  the  beach  at  that  place  being 
very  rough,  consistîng  of  coarse 
heavy  shingle  and  large  boulders, 
they  require  to  be  composed  of 
proportionably  strong  materials  to 
resist  its  force. 

The  piles  are  from  1 2  to  25  feet 
long,  and  8  by  6^  inches  scantling, 
shod  with  iron. 

The  planking  is  in  lengths  of  8, 
12,  and  16  feet,  2^  inches  thick, 
and  with  parallel  edges. 

The  land-ties  are  of  rough  timber 
from  20  to  25  feet  long,  and  large 
enough  at  the  but-end  to  receive 
the  bars. 

The  land  tie-bars  are  13  ft.  6  in. 
long,  and  12  by  5  in.  scantling. 

The  land  tie-bar  blocks  are  about 
2  feet  long,  and  of  the  same  scant- 
ling  as  the  piles. 

The  Jand-tie  tail-keys  are  about 
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2  feet  6  inches  long,  and  6  by  2^ 
inches  scantling. 

The  above  materials  are  of  oak 
or  beech. 

The  screw-bolts  are  of  inch  round 
iron,  2  feet  9^  inches  and  2  feet 
1^  inch  long,  in  equal  proportions. 

The  relative  proportions  of  the 
component  parts  are,  four  piles,  one 
land-tie  with  tail-piles  and  keys, 
one  land  tie-bar  with  two  blocks, 
two  long  and  two  short  bolts,  about 
180  square  feet  of  planking,  and 
about  140  six-inch  spikes  for  every 
16  feet  in  length  ;  and  the  expense 
of  a  groin,  constructed  with  mate- 
rials of  the  above  dimensions,  may 
be  calculated  at  about  iS  30  for  the 
same  length. 

GENERAL  RULKS  OBSBRVKD  IK 
THE   CONSTRUCTION. 

When  the  object,  in  constmcting 
a  groin,  is  to  recover  shingle,  or 
accumulate  more,  the  first  pile  is 
driven  at  the  high-water  mark  of 
neap-tides,  leaving  its  top  level  with 
that  of  spring-tides.  The  next  is 
driven  at  the  point  on  the  sands, 
beyond  the  bottom  of  the  shingle,  to 
which  the  groin  is  to  extend,  leaving 
about  4  feet  of  it  out  of  the  beach. 

The  tops  of  thèse  two  piles  may 
be  taken  for  the  gênerai  dope  of 
the  groin,  unless  die  beach  shoold 
be  very  steep,  and  much  curved, 
in  which  case  it  becomes  necessary 
to  follow  its  curvature  in  some 
degree. 

From  the  high-water  mark  of 
neap-tides,  the  piles  are  cairied 
back  nearly  level  to  that  of  spring- 
tides,  and  as  much  further  as  may 
be  considered  necessary. 

The  pUes  are  driven  4  feet  asunder 
from  centre  to  centre,  and  so  as  to 
admit  the  planking  between  them 
alternately,  and  they  should  be  sunk 
about  two-thirds  of  their  length. 

The  longest  piles  are  placed  be- 
tween the  high-water  mark  of  neap- 
tides  and  the  bottom  of  the  shingle, 
particularly  from  20  to  40  feet 
below  the  former  point. 

TVie  ^lenking  is,  if  possible,  car- 
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ried  down  to  about  two-thirds  from 
the  tops  of  the  piles,  and  kept 
parallel  with  them. 

The  land-ties  are  placed  about 
one-thb'd  from  the  top  of  the  plank- 
ing  (supposing  the  latter  to  com- 
mence from  the  tops  of  the  piles), 
and  their  tails  are  sunk  to  the  level 
of  the  bottom  of  the  planking,  or 
as  nearly  so  as  possible. 
Grotesque,  This  term,  which  is  now 
familiar  among  ail  the  loyers  of  the 
art  of  painting,  was  by  the  Italians 
appropriated  to  that  peculiar  man- 
ner  of  composition  and  invention 
observed  among  the  antique  mo- 
numental paintings  which  were 
discovered  in  the  subterraneous 
chambers  that  had  been  decorated 
in  thetimes  of  the  ancient  Romans  ; 
and  as  the  Italians  apply  the  word 
Grotto  to  express  every  kind  of 
cave  or  grot,  ail  paintings  which 
were  in  imitation  of  the  antique 
designs  discovered  in  those  cham- 
bers, which  for  âges  had  been 
covered  with  ruins,  are  grotesqued 
or  grotesque,  which  is  now  applied 
to  English  subjects  of  a  quaint  and 
auomalous  character. 

Grotesque^  a  name  given  to  the  light 
and  fanciful  omaments  used  former- 
ly  to  characterize  persons  and  things 

GrottOf  a  natural  or  artificial  cavem 
or  cave 

Grotian  lode^  any  tin  Iode  which 
abounds  with  rough  gravel  or  sand 

Ground-plate  or  ground-aill f  the  lowest 
plate  of  a  wooden  building  for  sup- 
portingthe  principal  andother  posts 

Grounds,  pièces  of  wood  fixed  to  walls 
and  partitions,  with  their  surfaces 
fiush  with  the  plaster,  to  which  the 
facings  or  finishings  are  attached 

Ground  table  stoneSy  the  projecting 
course  of  stones  in  a  wall  above  the 
plinth 

Ground-waySy  large  pièces  of  timber 
laid  across  a  ship  or  dock,  and 
upon  which  the  blocks  are  placed 

Grouping  is  the  combining  or  joining 
objects  in  a  picture  for  the  satis- 
faction of  the  eye,  and  also  for  its 
repose;  and  although  a  picture  may 
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consist  of  différent  groups,  yet  those 
groups  of  objects,  managed  by  the 
chiaro-oscuro,  should  a&  tend  to 
unity,  and  one  only  should  predo- 
minate 

Guag^  Comish.  Tinners,  holeing  into 
a  place  which  has  been  wrought 
before,  call  it  holeing  in  guag 

GudgeoHt  the  iron  piers  fixed  in  a 
beam  or  wooden  shaft  for  bearings 

GudgeoTUt  in  ship-building,  are  eyes 
driven  into  the  stem-post,  to  hang 
the  rudder  on 

Guide-blockê,  pièces  of  métal  with 
parallel  sides,  fitted  on  the  ends  of 
a  cross-head  of  a  steam  engine,  to 
slide  in  grooves  in  the  side  frames, 
and  keep  the  motion  of  the  piston- 
rod  in  a  direct  Une 

GuiUockey  an  omament  used  in  classi- 
cal  architecture,  formed  by  two  or 
more  intertwining  bands 

Gules^  in  heraldry,  a  red  colour 

Gulph  of  ore:  a  Iode  which  throws 
up  very  great  quantities  of  ore,  and 
proves  lasting  and  good  in  depth,  is 
so  called 

Gum  wood,  or  élue  gum  woodf  is  the 
produce  of  New  South  Wales,  sent 
over  in  large  logs  and  planks  simi- 
lar  to  dark  Spanish  mahogany  :  it 
is  used  in  ship-building,  &c. 

Gun-metalf  a  mixed  métal,  an  alloy 
of  copper  and  tin 

GunnieSf  in  Comish,  a  term  applied 
to  breadth  or  width  :  single  gunnies 
are  3  feet  wide 

Gunter^ s  chain,  the  chain  in  common 
use  for  measuring  land:  the  length 
of  the  chain  is  66  feet,  or  22  yards, 
or  4  pôles  of  5^  yards  each;  it 
is  divided  into  100  Imks  of  7*92 
inches  each.    See  Acre. 

Gunwale,  or  gunnel,  in  ship>building, 
the  pièce  of  timber  which  reaches 
on  either  side  of  the  ship  from  the 
half-deck  to  the  forecastle 

Gunwale,  the  plank  that  covers  the 
heads  of  the  timbers  between  the 
fore  and  main  drifts 

GussetSf  as  understood  in  mechanical  ' 
construction,are  brackets  orangular 
pièces  of  iron,  to  strengthen,  to  keep 
steady,  and  Rup^^tt  «k  %\.T\jLsX,\tt^« — 
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In  the  construction  of  the  rect- 
angular  coTCred  openings  of  the 
Britannia  and  Conway  iron  bridges, 
gossets  are  used  extensively  in  the 
interior,  consisting  of  double  tri- 
angular  plates  riveted  to  the  bot- 
tom  and  sides  of  the  plates  of  the 
bridge,  as  a  séries  of  brackets  (and 
at  the  top  and  either  sides  also),  to 
add  to  the  strength  and  durability 
of  thèse  extraordinary  works,  and 
as  a  counter-effort  to  the  tendency 
of  strain  on  the  lower  sides  to  se- 
parate  or  open  the  joints,  and  on 
the  upper  side  to  force  them  doser 
together. 

GustOj  a  term  used  by  the  Italians, 
signifying  taste  in  the  design  of  the 
attitudes,  good  arrangement,  and 
composition  of  a  picture 

Outtœ,  omaments  resembUng  drops, 
placed  in  the  epistylium  of  the 
Doric  order  below  the  triglyphs. 
They  occur  likewise  in  the  under 
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Hade,  in  mining,  the  underlay  or 
inclination  of  the  vein 
I  Half-pacet  or  Haute-pacCf  a  raised 
floor  in  a  bay  window. 

Half-timbered  houses:  this  mode  of 
constructing  domestic  buildings  was 
practised  in  England  and  on  the 
Continent  during  the  reigns  of 
Henry  VIII.  and  EUzabeth.  It  was 
peculiarly  of  a  picturesque  charac- 
ter  ;  the  foundations  and  principal 
supports  were  of  stout  timber,  and 
the  interstices  of  the  fronts  were 
fiUed  with  plaster.  In  many  cases 
the  ornamental  timber  framing  was 
of  a  dark  colour,  which,  with  the 
barge-board  gable,  gave  the  whole 
an  exceedingly  interesting  appear- 
rance.  There  are  yet  remaining 
some  Tcry  fine  examples  in  England, 
particularly  in  the  western  and 
north-westem  counties. 

Half-timberSj  in  ship-building,  those 
timbers  in  the  cant  bodies  which 
are  answerable  to  the  lower  fut- 
tocks  in  the  square  body 


face  of  the  mutules  in  the  Doric 
corona.  They  are  supposed  to  ha?e 
originated  from  the  intention  to 
represent  drops  of  water  runmng 
off  the  roof,  adhered  to  the  under 
surface  of  the  canterii  or  rafters  of 
early  buildings. 

Gybing,  in  navigation,  the  shifting  of 
any  boom-sail  from  one  side  of  the 
mast  to  the  other 

Gymruuhtmf  a  public  building  used 
by  the  Greeks  for  the  practice  and 
exercise  of  gymnastics,  or  mus- 
cular  development;  also  a  place, 
according  to  Vitruvius,  for  amuse- 
ments and  scientific  récréation 

Gynœceum,  in  Greek  architecture,  the 
apartment  of  the  females  in  the 
interior  of  the  house  ;  the  nursery 

Gypsoplastef  a  cast  taken  in  plaster  of 
Paris  or  white  lime 

Gypsunif  sulphate  of  lime,  called  also 
plaster  of  Paris,  selenite,  and  ala- 
baster 
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Hattt  the  principal  apartment  in  the 
domestic  houses  of  the  middle  âges; 
a  place  of  asisembly;  a  spacious 
building  attached  to  inns  of  court 

Halliardsy  in  navigation,  the  ropes  or 
tackles  usually  employed  to  hoist  or 
lower  any  sail  on  its  respective  mast 

HaUyingSy  the  hangings  of  a  hall 

HalvatUy  in  Comish,  the  refuse  ore 

Hom,  in  Saxon,  a  house,  farm,  or  vil- 
lage 

Hamburgh  lake  is  a  colour  of  great 
power  and  depth  ;  rather  purpleish, 
or  inclining  to  crimson:  it  dries 
with  extrême  difficulty,  but  diifers 
in  no  other  essential  quality  from 
other  cochineal  lakes 

Hammer-beams,  horizontal  pièces  of 
timber,  frequently  used  in  the  roofs 
of  old  Ënglish  buildings,  in  pairs 
on  the  opposite  sides  of  the  same 
roof  ;  often  used  also  in  the  prin- 
cipals  ofGothic  roofs,  to  strengthen 
the  framing  and  to  diminish  the 
latéral  pressure  that  faUs  upon  the 
walls 
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Hanceêf  m  architecture,  ends  of  ellip- 
tical  arches»  which  are  arcs  of 
smaller  circles  than  the  scheme  or 
middle  part  of  the  arch 
Hand-brace,  a  tool  for  boring,  con- 
sisting  of  a  cranked  spindle,  at  one 
end  of  which  a  broad  head  or 
breast-pkte  is  attached  by  a  swivel, 
so  that  it  may  remain  stationary 
while  the  crank  is  tumed  ;  at  the 
other  end  is  a  socket,  into  which 
a  drill  can  be  fixed 
Httnd-driUingmachinettL  small  drilling 

machine  tumed  by  manual  labcjMr 
Hand-geary  in  a  locomotive  engine, 
the  handles  of  the  working  gear, 
placed  conveniently  to  the  foot- 
plate,  so  as  to  be  within  reach  of 
the  engine-man  when  he  requbres 
to  use  them  for  regulating  the  dif- 
férent parts  of  the  engine 
Hand-pumpf  in  a  locomotive  engine, 
the  pump  placed  by  the  side  of  the 
fire-box,  to  be  worked  by  a  hand- 
lever  when  the  engine  has  to  stand 
vTith  steam  up 
Hand-raiUnfff  in  a  locomotive  'engine, 
the  railing  along  the  sides  of  the 
engine,  to  protect  persons  passing 
to  the  front  of  the  engine  for  any 
necessary  purpose 
HandsaWf  a  saw  from  12  to  15  inches 
in  length,  fixed  in  an  iron  frame, 
VTith  a  handle  at  one  end;  used 
for  cutting  wood  or  métal 
Harmony  is  the  gênerai  accordance  of 
the  objects  in  a  painting  with  one 
another,  and  their  subordination  to 
the  principal  object;  so  that  ail 
unité  to  constitute  a  pleasing  whole. 
It  is  effected  by  a  due  combination 
of  Ughts  and  shades,  by  the  union 
and  colour,  or  by  such  constrasts 
as  are  sufficient  to  relieve  the  dis- 
tant groups. 
Harmony  of  colourt.      Lessons    in 
colouring  bave  ever  been  given, 
notwithstanding  it  is  a  part   so 
principal  in  painting,  that  it  has 
its  rules  founded  on  science  and 
reason.    Without  such  study,  it  is 
impossible  that  youth  can  acquire 
a  good  taste  in  colouring,  or  un- 
derstand  harmony. 
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Harpinçty  pièces  of  oak  which  hold 
the   timbers   of  the    fore-and-afi 
cant-bodies  till  a  ship  is  planked 
Hatches,  the  coverings  for  the  hatch- 
ways  of  a  ship,  made  vnth  ledges, 
and  laid  with  oak  or  deal,  and 
caulked 
Hatching  is  shadowing  with  a  black- 
lead  pendl  or  pen:    it  is  done 
either  in  straight  lines  or  zigzag 
strokes,  such  as  are  seen  in  pencU 
drawings,   or   in  pencilled  back- 
grounds.    It  is  used  by  engravers 
in  etching. 
Hatchmentf  in  heraldry,  an  armoriai 
escutcheon  placed  over  a  door  in 
memory  of  a  deceased  person  of 
rank 
Haichwayg,  places  in  the  middle  of 
the  decks  of  a  vessel,  for  the  con- 
venience  of  lowering  down  goods 
Haul  the  wmd,  in  navigation  ;  to  direct 
the  ship's  course  nearer   to  the 
point  of  the  compass  from  which 
the  wind  blows 
Haunch  qfan  archf  the  part  between 

the  vertex  and  the  springing 
Hawse,  in  navigation,  the  situation  of 
the  cables  before  the  ship's  stem 
when  she  is  moored  vnth  tvro  an- 
chors  forward  from  the  starboard 
and  larboard  bow 
Hawse-pieceSt  the  timbers  in  the  bow 
of  a  ship  whose  sides  are  nearly 
parallel  to  the  middle  line 
Hawthornf  a  wood  not  much  used,  is 
hard,  and  of  a  whitish  colour,  with 
a  tinge  of  yellow 
Hazelf  a  small  underwood  which  is 
very  elastic,  used  for  tuming,  for 
the  handles  of  blacksmiths'  chisels, 
for  the  hoops  of  casks,  &c. 
Head'ledgeSf  the   thwartship  pièces 
which  fratne  the  hatch-ways  or 
ladder-ways  of  ships 
Head'StockSy  the  frames  which  sup- 
port the  centres  of  a  lathe;  viz. 
the  mandril-frame  and  the  poppet- 
head,  or  back  centre  frame 
Health  of  Toumst  a  phrase  recently 
coined  to  express thegeneral  purpose 
of  public  sanatorymeasures.  Thèse 
measures  are  based  uçon  the  i^tv^- 
ciple&  ot  «xômaX.  "^^^^s^QiÇî-^^s«^ 
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had  been  recognized  only  in  the 
curative  policy  of  the  physician, 
until  the  evils  of  their  neglect  were 
traced  by  statistical  inquiries  into 
the  causes  of  disease  ;  and  they  are 
therefore  now  properly  regarded  as 
essential  objects  in  the  social  eco- 
nomy  of  life. 

The  human  constitution  is  so 
formed  that  its  health  dépends  on 
an  adéquate  supply  of  pure  air, 
water,  and  light.  Every  circum- 
stance,  therefore,  which  vitiates  the 
quality,  or  reduces  the  due  quan- 
tity,  of  thèse  essentials,  is  injurious 
to  health,  and  demands  amendment 
or  extinction. 

Thus  the  efficient  supply  of  pure 
and  attemperated  air  requires  pro- 
per  drainage  and  ventilation,  warm- 
ing  or  cooling  of  ail  places  in  which 
human  beings  live  or  congregate  : 
it  also  limits  the  minimum  of  size 
for  the  healthy  habitations  ofmen. 

The  plentiful  supply  of  pure  wa- 
ter  nécessitâtes  suitable  provision 
for  obtaining  and  treating  it,  and 
the  proscription  of  ail  arrangements 
which  limit  the  service  or  injure  its 
purity.  Equally  important  with 
thèse  conditions  is  the  third  one 
enumerated,  which  suggests  the  ne- 
cessity  of  so  arranging  and  con- 
structing  streets  and  buildings,  that 
abundance  of  light  may  at  iQl  times 
be  admitted  into  them. 

As  measures  auxiliary  to  thèse 
objects,  and  of  great  importance  in 
the  combined  arrangements  of  So- 
ciety, pubUc  exercising  and  plea- 
sure  grounds,  baths  and  wash- 
houses,  cooking  apparatus,  médical 
and  remédiai  establishments,  street 
accommodations,  &c.,  command 
adoption,  and,  when  adequately 
carried  out,  will  tend  to  complète 
the  physical  requisites  of  the  health 
of  towns. 
Heaty  in  the  ordinary  application  of 
the  Word,  signifies,  or  rather  im- 
plies,  the  sensation  experienced 
upon  touching  a  body  hotter,  or 
of  a  higher  température,  than 
tbe  part  or  parts  which  we  brlng 
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into  contact  with  it: 
sensé,  it  is  used  to 
cause  of  that  sensation.  To  avoid 
any  ambiguity  that  may  arise  from 
this  double  use  of  the  same  expres- 
sion, it  is  usual  and  proper  to  em- 
ploy  the  Word  calorie  to  signify  the 
principle  or  cause  of  the  sensatioii 
of  heat.  On  touching  a  hot  body, 
calorie  passes  from  it,  and  excites 
the  feeling  of  warmth:  when  we 
touch  a  body  having  a  lower  tem- 
pérature than  our  hand,  calorie 
passes  from  the  hand  to  it,  and 
thus  anses  the  sensation  of  cold. 

Calorie  is  usually  treated  of  as 
if  it  were  a  material  substance; 
but,like  light  and  electricity,it8  true 
nature  bas  yet  to  be  determined. 

COMMUNICATION  OF  CALORIC. 

Calorie  passes  through  différent 
bodies  with  différent  degrees  of  ve- 
locity.  This  bas  led  io  the  division 
of  bodies  into  conductors  and  tion- 
conductors  of  calorie  :  the  former 
indudes  such  bodies  as  metals, 
whieh  allow  calorie  to  pass  freely 
through  their  substance;  and  the 
latter  comprises  those  that  do  not 
give  an  easy  passage  to  it,  such  as 
stones,  glass,  wood,  charcoal,  &c. 
Table  qf  the  relative  conducthtç 

power  qf  différent  bodies. 


Gold . 

.     1000 

Platinum  . 

.      981 

Saver 

.      973 

Copper 

.      898 

Iron  . 

.      374 

Zinc . 

.      363 

Tin    . 

.       304 

Lead 

.       180 

Marble 

24 

Porcelain   . 

12-2 

Fii*e-brick  . 

11 

Fire-clav    . 

11-4 

With  Water  as 

the  standard. 

Water 

10 

Fine . 

39 

Lime 

39 

Oak  . 

33 

Elm  . 

32 

Ash  . 

31 

Apple 

28 

Ebony 

22 

[EÂ 
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Relative  eonducting  power  çf  dif- 
férent eubetancee  eon^^ared  with 
eaeh  other. 

Hares'fîir 

1-315 

Eider-down 

1-305 

Beavers'  fur 

1-296 

Rawsilk  . 

1-284 

Wool 

M18 

liamp-black 
Cotton 

1117 
1-046 

Lint 

1032 

Charcoal  . 

•937 

Ashes  (wood) 
Sewing  silk 
Air  . 

•927 
•917 
•576 

Relative  eonducting  power  of  fluide. 
Mercury  .  .  .  1-000 
Water      .        .        .  •357 

ProofSpirit       .        .  ^312 

Alcohol  (pure)  .        .  -232 

RADIATION  OF  CALGRIC. 

When  heated  bodies  are  exposed 
to  the  air,  tbey  lose  portions  of 
their  beat,  by  projection  in  rigbt 
lines  into  space,  from  ail  parts  of 
their  surface. 

Bodies  which  radiate  beat  best, 
absorb  it  best. 

Radiation  is  affected  by  the  na- 
ture of  the  surface  of  the  body; 
thus  black  and  rough  surfaces  ra- 
diate and  absorb  more  beat  than 
light  and  polished  surfaces. 

Table  ofthe  radiating  power  of 
différent  bodies. 


Water      . 

100 

Lamp-black 
Writing-paper  . 
Glass 

100 

100 

90 

Indian  ink 

88 

Bright  lead 
Silver 

19 
12 

Blackenedtin  . 

100 

Clean         do.  . 

12 

Scraped     do.  . 
Ice 

16 
85 

Mercury  . 
Polished  iron   . 

20 
15 

Copper    . 

12 

Professer  Leslie  bas  proved,  bya 
variety  of  experiments,  that  the 
beat  which  is  propagated  by  radi- 
ation from  différent  bodies  varies 

-  ■ 
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with  the  nature  of  their  extemal 
surfaces  ;  the  quantity  which  flows 
in  a  giyen  time  from  a  body  with  a 
polished  surface  being  much  less 
than  would  flow  fîrom  the  same 
body  with  a  rough  surface.  It 
therefore  follows  that  the  extemal 
surfaces  ofthe  steam-pipes  of  steam 
engines  and  steam  cylinders  should 
be  as  smooth  as  possible,  and  should 
be  covered  with  any  body  which  is 
a  bad  conductor  of  beat. 

Heél  toolt  a  tool  used  by  tumers  for 
roughing  out  a  pièce  of  iron,  or  tum- 
ing  it  to  somewhat  near  the  intend- 
ed  size  :  it  bas  a  very  acute  cutting 
edge  and  an  angular  base  or  heel 

Height  qfeohimns.  The  height  of  a 
column  is  measured  by  its  diameter 
immediately  above  the  base. 

Diameten  high. 

The  Tuscan  column         .    7 

The  lonic        .        .        .9 

Corinthian  and  Composite  10 

In  the  aboYe  heights  are  included 

the  capitals  and  bases,  which  are 

esteemed  parts  of  the  columns  with 

which  they  are  used. 

Heights  and  Distancée,  Trigonometry 
receiyes  its  principal  practical  ap- 
plication in  the  opérations  of  sur- 
veying,  and  measuring  heights  and 
distances;  as,  however,  the  methods 
of  its  application  (depending  on  the 
peculiar  circumstances  of  each  case) 
are  exceedingly  Tarions,  no  gênerai 
rules  can  be  specified. 

The  instruments  employed  to 
measure  angles  are  quadrants,  sex- 
tants, théodolites,  &c.,  the  use  of 
either  of  which  may  be  sooner 
leamed  from  an examination  ofthe 
instruments  themselves  than  from 
any  description  independently  of 
them.  For  military  men  and  for 
civil  engineers,  a  good  pocket  sex- 
tant  and  an  accurate  micrometer 
(such  as  Cavallo's),  attached  to  a 
télescope,  are  higUy  usefal.  For 
measuring  small  £stances,  as  bases, 
50-feet  and  100-feet  chains,  and  a 
portable  box  of  graduated  tape, 
will  be  necessary. 
For  the  p\irpoae&  oi  «oînç!fsû%,*^ 


HEL 


HERÂLDRT. 


HIN 


/ 


is  usual  to  employ  a^chain  66  feet 
in  length»  subdivided  into  100  linkSi 
each  7*92  inches:  the  reason  for 
using  a  chain  of  this  length  is,  that 
ten  of  such  square  chains  are  equal 
to  an  acre,  and  thêrefore  tbe  acre- 
age  of  tbe  several  divisions  of  an 
estate  is  fonnd  with  mucb  greater 
facility  wben  measured  in  chains 
and  links,  tban  when  the  measure- 
ments  are  taken  in  feet. 

HeUjpf  the  small  volute  under  the 
abacus  of  a  Corinthian  capital 

Heliv,  any  tbing  of  a  spiral  fonn,  whe- 
tber  in  one  plane,  as  the  spiral 
curve,  or  in  différent  planes,  as  the 
screw 

Heptagooj  in  geometry,  a  figure  with 
seven  sides  or  angles 

Heraldry  is  a  science  intimately  con- 
nected  v?ith  the  early  history  of 
Europe,  its  chivalry,  its  conquests, 
and  the  bearing  of  arms  :  it  teacbes 
how  to  blazon  or  explain  in  proper 
terms  ail  that  belongs  to  arms; 
and  how  to  marshal  or  dispose 
with  extrême  punctualness  divers 
arms  on  a  field.  It  is  in  its  archse- 
ology  and  in  précèdent  indisputable. 
It  teacbes  whatever  relates  to  the 
marshalling  of  solemn  processions 
and  other  public  cérémonies,  at  co- 
ronations,installations  of  Knights  of 
the  Oarter,  Knights  Grand  Cross  of 
tbe  Bath,  Knights  Companions,&c.; 
at  the  ereation  of  peers,  nuptials, 
christenings  of  princes,  funerals,&c. 
It  is,  in  £sct,  an  important  science, 
particularly  in  English  history,  in 
tracing  tfae  narrative  of  the  families 
of  tbe  nobility  and  commoners, 
their  holdings,  tbeir  distinguisbing 
qualifications,  in  arms,  in  literature, 
and  in  the  arts. 

Hermœf  statues  of  which  only  tbe 
head  is  caiired,  and  sometimes  a 
portion  of  tbe  bust  :  square  or  cu- 
bical  figures  of  the  god  Mercury, 
without  legs  and  arms,  anciently 
placed  by  tbe  Gre^s  and  Bomans 
at  their  crossHvays 

Herrinç-èone  work,  masonry  in  which 
tbe  stones  are  laid  aslant  instead 
ofbeing  hedded  fiât 
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Hene,  a  portcnllis  ;  a  frame  wbereon 
ligbted  candies  were  placed  «t  the 
obsequies  of  distinguisbed  persons 

Hêterogeneouin  opposite  or  dissimilar 
in  nature,  as  opposed  to  hoinogene>> 
ons 

Hetanit  in  Comwall,  the  sides  <rf  a 
calciner  or  burning-bouse  fumace  ; 
80  called  from  their  being  formerly 
built  with  hewn  moor-stone 

Hexagon,  in  geometry,  a  figure  of  six 
sides  or  angles 

H&fahedront  in  geiMnetry,  one  of  tbe 
five  regular  solids,  being  the  aame 
v?ith  a  cube 

HexoMtyîei  a  portico  of  six  colunms  in 
front 

Hexastylost  a  frontage  of  six  coluniiis 

Hexere»,  a  vessel  with  six  banka  of 
oars  on  each  side 

Hiatus,  an  aperture,  a  breacb  or  de- 
fect 

Hick^ê  mandril,  an  arborfor taming 
rings  :  at  the  centre  of  the  arbor 
there  is  a  cône,  round  which,  at 
equal  distances,  wedges  are  fitted 
into  dove-tailed  grooves,  and  are 
expanded  to  the  bore  of  the  ring 
by  a  nut  acting  on  a  screw  at  the 
end  of  the  cône 

HicJtory,  or  white  wahtut,  a  native  of 
America.  Tbe  wood  of  the  young 
treesis  exceedinglytough  and  flex- 
ible, and  makes  exceUent  band- 
spikes,  &c. 

Hierofflyphie,  an  emblem,  a  figure  by 
which  a  word  is  implied;  the 
Egyptian  art  of  writing  in  pictore 

High'preasure  engmef  a  non-co'&den- 
sing  steam  engine,  worked  by  the 
excess  of  the  pressure  of  tbe  steam 
upon  the  piston  above  the  pressure 
of  the  atmosphère  :  in  this  engine, 
after  the  steam  bas  acted  upon  the 
piston,  it  passes  througb  the  educ- 
tion-pipe  into  the  air 

Hilinfff  the  covering  or  roof  of  a  build- 
ing 

HingeSf  the  joints  on  which  doors, 
gâtes,  &c.,  turn 

Hmges,  The  diversity  of  forms  into 
which  door  fumiture  bas  been  re- 
solved  is  almost  endless.  Many  of 
the  ancient  binges  w^re  not  only 
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"WToaght  into  scrolb  and  other  flo- 
rid  devioet,  bat  occuionallj  fariher 
enriched  with  inscriptioiii. 

H^f  the  ezternal  angle  fonned  by  the 
meeting  of  the  doping  aides  of  roofe 
whichhave  theirwall-platesrunning 
in  différent  directions 

H^4Bnobf  a  pinnade,  finial,  or  other 
similar  omament,  placed  on  the 
top  of  the  hips  of  a  roof  or  the 
point  of  a  gable 

Hgfpodrome,  a  large  plot  of  gronnd 
laid  ont  for  the  exercise  of  horses  ; 
among  the  Greeks,  a  race-course 

Hoggan^  in  Comish,  a  hawthom-berry, 
the  tinner's  pasty 

Hoggmff,  in  ship-bnilding,  the  conyex 
appearance  resembling  the  back  of 
a  hog,  given  to  a  ship  after  being 
first  lannched,  by  the  diopping  â 
the  two  eztremities 

Hogêhead,  a  measure  of  63  gallons 

Hoiêt,  an  apparatus  for  raising  bodies 
from  the  ground  floor  of  a  building 
tp  a  floor  above 

HoUow  neweUf  an  opening  in  the  mid- 
dle  of  a  staircaseï  the  steps  only 
being  supported  at  one  end  by  the 
surroondÛng  wall,  the  ends  next  the 
hollowunsupported;  also  a  hollow 
groin,  pier,  of  brick  or  stone,  made 
behind  the  lock-gates  of  canjds 

Holfy  is  a  yery  dean,  fine-grained 
wood,  the  whitest  and  most  costly 
of  those  used  by  the  Tunbridge- 
ware  manufacturera  :  it  is  used  for 
painted  screens  and  a  great  variety 
of  fsncy  and  tasteful  purposes 

Holy-water  vegael,  the  vessel  which 
contains  the  consecrated  or  holy 
water  carried  in  religions  proces- 
sions :  also  the  réceptacle  for  holy 
water  placed  at  the  entranoes  of 
Roman  Catholic  churches 

Hohf-water  stonCf  the  stoup  on  which 
the  holy-water  vessel  is  placed 

HomestaU  or  Hometteadf  a  mansion, 
house,  or  seat  in  the  country;  a 
farm,  with  the  land  a^joining 

Homogeneoust  a  tenu  applied  to  va- 
rious  substances,  to  dénote  that 
they  consist  of  similar  parts,  or 
parts  of  the  same  nature  and  Idnd 

HoodmçB-endSf  the  ends  of  planks 
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which  fit  into  the  rabbets  of  the 
stem  and  stem-post  of  a  ship 

Hood'moiUd,  a  band  or  string  over 
the  head  of  a  door,  window,  or 
other  opening,  in  an  andent  build- 
ing; so  called  from  its  enclosing, 
as  within  a  hood,  the  inferior  mould- 
ings  and  the  opening  itself 

Hood^mouldmfff  a  name  given  to  the 
labd-moulcUng 

Hombeamt  a  very  tough  and  stringy 
Suropean  wood,  usedbymillwrights 
fot  the  cogs  of  wheels,  also  for 
plumbers'  dressers,  or  mallets,  &c. 

Hornblende,  a  conspicuous  ingrédient 
in  the  composition  of  rocks,  divided 
into  common  hornblende,  hom- 
blende-schist,  and  basaltic  hom- 
blende 

Hom-etanef  a  conchoidal  and  silidous 
minerai  substance,  allied  in  compo- 
sition to  flint,  but  of  a  more  earthy 
texture 

Horotognan,  a  name  andently  given  to 
any  instrument  for  measuring  time 

Hwêe,  a  large  round  bar  of  iron  fixed 
in  the  head  of  a  ship 

Horse,  in  navigation,  the  name  of  a 
rope  reaching  from  the  middle  of  a 
ytad  to  its  extremity,  on  which  the 
sailors  stand  when  they  are  loosing 
or  reefing  the  sails 

Horse'Chestnut  wood  is  one  of  the 
white  woods  used  by  the  Tunbridge 
tumers  ;  it  is  close  and  soft,  even 
in  the  grain,  and  is  much  used  for 
brush-backs,  &c 

Horse'power,  Although  horses  are 
not  ail  of  one  strength,  yet  there  is 
a  certain  force  now  generally  agreed 
upon  among  those  who  construet 
steam  engines,  which  force  is  de- 
nominated  a  horte^s  power,  and 
hence  steam  engines  are  distin- 
guished  in  size  by  the  number  of 
horses'  power  to  which  they  are 
said  to  be  equaL 

The  measure  of  a  mechanical 
effect  equal  to  a  horse's  power  bas 
been  much  disputed:  this,  however, 
can  be  but  a  matter  of  Utile  consé- 
quence, if  the  measure  be  generally 
understood,  since  there  is  no  such 
thing  as  bringvnç^  it  iwt^  ^Xi-^  x^"2\. 


\ 


HOR 


HOT-AIR  BLAST. 


HOT 


measure.  Some  hones  will  perforai 
double  the  work  of  others,  andtbose 
of  one  country  will  work  more  than 
thogeofanother.  Desaguliers' mea- 
sure is,  that  a  horse  will  walk  at  the 
rate  of  2^  miles  per  hour,  against 
a  résistance  of  200  ibs.,  and  this 
gives,  as  a  number  for  comparison, 
44,000  ;  that  is,  the  raising  of  1  tb. 
44,000  feet  in  a  minute,  or,  what 
amounts  to  the  same,  the  raising 
of  44,000  Ibs.  1  foot  in  a  minute. 

Emerson's  measure  is  the  same 
as  Desaguliers',  and  Smeaton's  re- 
suit is  22,916  ibs.  under  the  same 
circumstances. 

James  Watt  found  tram  repeated 
expérimenta,  that  33,000  ibs.  1  foot 
per  minute  was  the  average  value 
of  a  horse's  power;  but  his  engines 
were  calculated  to  work  equal  to 
44,000  ibs.  1  foot  per  minute. 

H.  P.y  the  abbreviation  for  horse- 
power 

HortuSf  a  garden  or  a  pleasure-ground 

Hose-pipes,  in  locomotive  engines, 
elastic  pipes  made  of  canvas,  satu- 
rated  with  a  solution  of  Indiui  rub- 
ber,  sometimes  galvanized,  and 
forming  a  good  elastic  connection 
between  the  engine  and  tender  feed- 
pipes.  They  are  now  generally  used 
in  préférence  to  bail  and  socket 
connections  for  conveying  the  steam 
to  the  tender. 

Hospitaliay  anciently  the  doorways  in 
the  scène  of  a  théâtre  on  the  right 
and  left  of  the  valvae  regiae  or  prin- 
cipal doorway;  socalledbecausethe 
moveable  scènes,  representing  inns 
or  places  appropriated  for  the  récep- 
tion of  strangers,  were  placed  near 
them 

Hostpitals  were  originally  designed  for 
the  reUef  of  poor  and  impotent  per- 
sons,  and  the  entertainment  of  tra- 
vellers  upon  the  road,  particularly 
of  pilgrims,  and  therefore  they 
were  generally  built  upon  the  road- 
side  ;  in  later  time  they  bave  always 
been  founded  for  fixed  inhabitants  : 
before  the  spoliation,  there  existed 
in  England  above  358  of  thèse 
houses  of  relief 
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Hoêtelry  or  Hoêtry,  anciently  an  inn 
Hot-air  blaêt.  It  was  concdTed  that 
the  présence  of  sulphor  in  the  air 
was  the  cause  of  blast  fhmaces 
working  irregulariy,  anc^  making 
bad  iron  in  the  summer  months. 
Subsequently  it  was  stated  âiat  one 
of  the  Muirldrk  iron  fdrnaces,  in 
Scotland,  situated  at  a  considérable 
distance  from  the  engine,  did  not 
work  80  well  as  the  othera,  which 
led  to  the  conjecture  that  the  fric- 
tion of  the  air,  in  passing  along  the 
pipe,  prevented  an  eqiud  Tolnme 
of  the  air  getting  to  the  distant 
fiimace  as  to  the  one  which  was 
situated  close  by  the  engine:  it  was 
considered  also;  that  by  heating  the 
air  at  the  distant  fhrnace,  its  volume 
would  increase  in  the  ratio  of  the 
known  law,  that  air  and  gaaes  ex- 
pand  to  double  their  biilk  at  448*^ 
température. 

Example:  If  1000  cubic  feet, 
say  at  50°  of  Fahrenheit,  were 
pressed  by  the  engine  in  a  given 
time,  and  heated  to  600^  of  Fah- 
renheit,  it  would  then  be  increased 
in  volume  to  2104*4,  and  so  on  for 
every  thousand  feet  that  would  be 
blown  iiito  the  furnace.  In  prose- 
cuting  the  experiments  which  this 
idea  suggested,  drcumstancesyhow- 
ever,  became  apparent  whidi  in- 
duced  a  beUef,  that  heating  the  air 
introduced  for  supporting  combus- 
tion into  air  furnaces  materiaUy  in- 
creased its  efficiency  in  this  respect; 
and  with  the  view  of  putting  thèse 
suspicions  to  the  test,  the  foUowing 
experiments  were  made. 

To  the  nozzle  of  a  pair  of  common 
smith's  bellows,  a  cast-iron  vessel 
heated  is  attached  from  beneath,  in 
the  manner  of  a  retort  for  gene- 
rating  gas,  and  to  this  vessel  the 
blow-pipe,  by  which  the  forge  or 
furnace  was  blown,  was  also  at- 
tached. The  air  from  the  bellows 
having  thus  to  pass  througfa  the 
heated  vessel  above  mentioned,  was 
consequently  heated  to  a  high  tem- 
pérature before  it  entered  the  forge 
fire,  and  the  resuit  produced,  in 
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increasing  the  intensily  of  the  heat 
in  the  furnace,  was  far  beyond  ex- 
pectatioiii  and  so  évident  as  to  make 
apparent  the  fallacy  of  the  generally 
received  ophiion,  that  the  coldnesB 
of  the  air  of  the  atmosphère  in  the 
winter  months  was  the  cause  of  the 
best  iron  being  then  produced. 

In  overthrowing  the  old  theory, 
new  principles  in  the  process  of 
îron-maMng  were  established. 

Experiments  on  the  large  scale, 
to  reduce  iron  ore  in  a  founder's 
cupola,  were  commenced  at  the 
Clyde  Iron  Works.  Thèse  experi- 
ments  were  completely  successful, 
and  in  conséquence  the  invention 
was  immediately  adopted  at  the 
Calder  Iron  Works,  where  the  blast, 
being  made  to  pass  through  two 
retorts  placed  on  each  side  of  one 
of  the  large  f  umaces  before  entering 
the  furnace,  effected  an  instanta- 
neous  change,  both  in  the  quantity 
and  quality  of  iron  produced,  and  a 
considérable  saving  of  fueL 

The  whole  of  the  fumaces  at  the 
Calder  and  Clyde  Iron  Works  were 
fiUed  up  on  the  principle  of  the  bot 
blast,  and  its  use  at  thèse  works 
continues  to  be  attended  with  the 
utmost  success;  it  bas  also  been 
adopted  at  Wilsontown  and  Gart- 
shiirie  Iron  Works  in  Scotland,  and 
at  several  works  in  England  and 
France. 

The  air  as  at  first  raised  to  250° 
of  Fahrenheit  produced  a  saving  of 
three-sevenths  in  every  ton  of  pig 
iron  made,  and  the  heating  appa- 
ratus  having  since  been  enlarged,  so 
as  to  increase  the  température  of 
the  blast  to  COO""  Fahrenheit  and 
upwards,  a  proportional  saving  of 
fuel  is  effected;  and  an  immense 
additional  saving  is  also  acquired 
by  the  use  of  raw  coal  instead  of 
coke,  which  may  now  be  adopted. 
By  thus  increasing  the  heat  of  the 
blast,  the  whole  waste  incurred  in 
buming  the  coalinto  coke  is  avoided 
in  the  process  of  making  iron. 

By  the  use  of  this  invention,  with 
three-sevenths  of  the  fuel  formerly 


employed  in  the  cold- air  process, 
the  iron-maker  is  now  enabled  to 
make  one-third  more  iron  of  a 
superior  quality. 

Were  the  bot  blast  generally 
adopted,  the  saving  to  the  country 
in  the  article  of  coal  would  be 
immense.  In  Britain,  about  7  00,000 
tons  of  iron  are  made  annually,  of 

.which  50,000  tons  only  are  pro- 
duced in  Scotland:  on  thèse  50,000 
tons  would  be  saved,  in  the  process 
of  manufacture,  200,000  tons  of 
coal  annually.  In  England  the 
saving  would  be  in  proportion  to 
the  strength  and  quaUty  of  the 
coal,  and  cannot  be  computed  at 
less  than  1,520,000  tons  annually  ; 
and  taking  the  price  of  coals  at  the 
low  rate  of  four  shillings  per  ton,  a 
yearly  saving  of  £  296,000  sterling 
would  be  effected. 

Nor  are  the  advantages  of  this 
invention  solely  confined  to  iron- 
making  :  by  its  use  the  fonnder  can 
cast  into  roods  an  equal  quantity 
of  iron  in  much  less  time,  and  with 
a  saving  of  nearly  half  the  fuel 
employed  in  the  cold -air  process  ; 
and  the  blacksmith  can  produce  in 
the  same  time  one-third  more  work, 
with  much  less  fuel  than  he  for- 
merly required. 

In  ail  the  processes  of  metaHiu*- 
gical  science  it  virill  be  found  of  the 
utmost  importance  in  reducing  the 
ores  to  a  metallic  state. 

Hot'Water  pumpf  the  feed-pump  of  a 
condensing  engine,  for  supplying 
the  boiler  from  the  bot  well 

Hot  wellf  the  vessel  which  receives 
the  water  from  the  air-pump 

Hour-glass  standy  a  bracket  or  frame 
of  iron  for  receiving  the  hour-glass. 
See  *  Papers  on  Architecture,'  vol. 
iii.,  which  contains  a  good  example. 
**  By  the  side  of  the  pulpit  still 
remains  the  ancient  hour-glass  and 
frame." 

Hou8€i  a  place  of  résidence.  The  pur- 
pose  of  a  house  being  for  dwelUng, 
and  that  of  tents  being  the  same, 
they  are  called  by  one  name  in.  t\v^ 
Hebtew  •,  on.  Wi^  ^wsv^  ^fœkSÎY^^,^'^ 
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Tabernacle  of  God,  thougb  only  a 
tenti  is  sometimes  called  the  Tem- 
ple, that  is,  the  résidence  of  God. 
The  ordinary  buildings  or  bouses 
in  the  East  bave  continued  the  same 
from  the  earliest  âges,  witbout  the 
least  altération  or  improvement  ; — 
large  doors,  spacious  chambers, 
marble  pavements,  doisteredcourts, 
with  fountains,  &c.,— conveniences 
well  adapted  to  the  circumstances 
of  thèse  climatesiwhere  the  summer 
beats  are  genenilly  intensç.  The 
streets  of  thèse  cities,  the  better  to 
shade  them  from  the  sun,  are  usu- 
ally  narrow,  with  sometimes  a  range 
of  shops  on  each  side.  On  enter- 
ing  one  of  the  principal  bouses,  a 
porch  or  gateway  will  first  be  seen, 
with  benches  on  each  side,  where 
the  master  of  the  family  receives 
visits  and  dispatches  business.  In 
houses  of  better  fashion,  the  cham- 
bers  are  hung  with  velvet  or 
damask  from  the  middle  of  the 
wall  downwards,  and  covered  and 
adomed  with  velvet  or  damask 
hangings  of  white,  blue,  red,  green, 
or  other  colours.  The  ceiling  is 
generally  of  wainscot,  either  very 
artistically  painted,  or  else  thrown 
into  a  variety  of  panels  with  gilded 
mouldings,  and  with  scrolls  oi  the 
Koran,  &c.  The  stairs  are  some- 
times plaeed  in  the  porch,  s(Hne- 
times  at  the  entrance  into  the  court. 
When  there  is  one  or  more  stories, 
they  are  afterwards  continued, 
through  one  corner  or  other  of  the 
gallery,  to  the  top  of  the  bouse, 
whither  they  conduct  through  a 
door  that  is  generally  kept  shut, 
to  prevent  their  domestic  animais 
from  daubing  the  terrace,  and 
thereby  spoihng  the  water  which 
falls  from  thence  into  the  cistems 
below  the  court,  &c.  Such  in 
gênerai  are  the  manner  and  contri- 
vances  of  the  Eastem  houses  ;  and 
if  it  may  be  presumed  that  our 
Sariour,  at  the  bealing  of  the  para- 
Jytic,  waa  preaching  in  a  bouse  of 
tais  fashioD,  it  may,  by  attendin^ 
£n(r  to  the  structure  of  it,  throw 
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some  light  on  one  drcumstance  of 
that  history,  which  bas  given  great 
offence  to  some  nubelieyers.  The 
houses  of  the  poorer  class  of  people 
in  the  East  are  of  very  bad  con- 
struction, consisting  of  mud  walls, 
reeds,  and  rushes.  In  Constanti- 
nople  every  thing  is  sacriflced  to 
outside  décorative  show  :  built  prin- 
cipally  of  wood,  conflagrations  are 
fréquent  and  extensive.  In  earlier 
history,  magnificence  and  refined 
luxury  were  combined  with  the 
highest  and  most  noble  examples  of 
décorative  art.  The  interior  of  the 
domestic  résidences  and  public  édi- 
fices of  Herculaneum  and  Pompeii 
surpassed  every  existing  example. 
The  houses  of  the  Roman  citizens 
partook  also  of  the  refinement  of 
aa  âge  of  art  ;  and  modem  Europe 
bas  noble  examples  of  domestic 
dwellings,  coeval  with  the  wealth 
of  the  conntry  in  which  they  are 
still  to  be  found.  In  England,  the 
domestic  résidence  of  the  noble- 
man,  the  merchant,  and  the  trader 
are,  besides  the  élégances  of  their 
arrangements,  models  oi  comfort 
and  health. 

Hovae».  Before  a  bouse  îs  planned, 
the  proprietor  should  describe  the 
kind  of  bouse  be  vrisbes  to  be  built. 
Hie  architect  is  to  consider  ^diat 
must  be  bad,  and  wfaat  may  be  dis* 
pensed  with.  He  ought  to  keep 
his  plan  as  scmpulonsly  within  the 
expense  proposed,  as  within  the 
limits  of  the  ground  he  is  to  bnttd 
upon  ;  he  is,  in  short,  to  enta  into 
the  views,  the  wishes,  and  the  ideas 
of  the  gentleman  who  will  inhabit 
the  bouse  proposed  to  be  erected. 

Houset  suitable  to  the  diflferent  ranks 
of  the  community. — ^A^tmvius  in- 
structs  us  of  those  parts  of  prîvate 
houses  which  are  exduaiTely  appro- 
priatedto  individuals  of  the  fimûly, 
and  in  what  manner  thèse  ought  to 
be  connected  with  the  apartments 
into  ^\À!i^  ^T«»!ssc%  «ce  admitted; 

t\iCMe NV\V0  «te  TLO\.  ^l\>X<b\£9QMI^sàÀ. 
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unless  expressif  invited  ;  soch  as  the 
deei^g-rooins,  triddiiia,  baths,  and 
thûw   apartments  which   are   in 
geneial  use.    The  parts  which  are 
accessible  to  ail,  and  into  which 
any  person  may  enter  uninvited, 
are  the  yesllbule,  caTtedium,  peri- 
tt]^e,  and  whatever  others  are  built 
licar  similar  pnrposes. 
Hàuge9,    Of  the  proportions  of  private 
hooses,  Vitravius  says» — "  Nothing 
oo^t  to  engage  the  attention  of 
an  architect  more  than  the  pro- 
portions of  an  the  parts  in  the 
hooses  he  constmcts  :  after  having 
detearmined  upon  such  proportions 
as  the  necessity  for  the  commen- 
anration  of  the  parts  with  the  entire 
building  seems  to  require,  the  great- 
est  judgment  must  be  exercised  in 
adapting  them  to  the  nature  of  the 
spot,  the  use  to  which  the  édifices 
are  designed,  and  the  appearance 
Ihey  ought  to  assume;  and  this 
must  be  done  by  making  such  addi- 
tions or  déductions,  that,  although 
the  proportions  are  not  strictly  what 
they  ought  to  be,  the  eye  may  not 
beconsdouswhereintheyfail.  The 
same    objects    appear   differently 
under  dissimilar  circumstances  ;  If 
near  the  ground  or  at  a  considérable 
élévation  ;  if  in  a  confined  space  or 
an  exposed  situation.    Under  every 
pecttUar  circumstance,  great  judg- 
ment is  necessary  in  calculating  the 
effect  which  will  be  ultimately  pro- 
duced.   The  impression  made  upon 
the  sensé  of  seeing  is  not  always 
a  correct  image  of  the  object  ;  for, 
in  painting,  columns,  mutules,  and 
statues  are  made  to  appear  pro- 
jecting  and  detached,  when,  in  fact, 
every  object  represented  is  in  one 
and  the  same  place.    It  becomes 
necessary,  in  the  first  place,  to  in- 
stitute  laws  of  proportion,  upon 
which  ail  our  calculations  must  be 
founded.    AccOrding  to  thèse,  the 
ground-plan,  exhibiting  the  length 
and  breie^th  of  the  whole  work 
and  the  several  parts  of  it,  must  be 
formed.    When  the  magnitude  of 
thèse  is  once  detenoined,  the  parts 
2^  — 


must  be  arranged  so  as  to  produce 
that  extemal  beauty  which  suffers 
no  doubt  to  arise  in  the  minds  of 
those  who  examine  it  as  to  the 
want  of  proportion  in  any  part." 

Hautes  of  the  Qreeks, — The  Greeks 
had  a  différent  way  of  building  from 
the  Romans  ;  for,  as  Vitruvius  says, 
"instead  of  maîdng  porticoes  or 
gaUeries  and  halls,  they  made  the 
entry  to  their  houses  very  narrow, 
placing  on  one  side  the  stables,  and 
the  porteras  lodge  on  the  other. 
From  this  first  entry  one  passed 
into  a  court,  which  had  piazzas  on 
three  sides,  and  towards  that  of 
the  south  they  made  anti,  or  abut- 
ments  ofpilasters,  which  supported 
the  joists  of  the  ceUing  more  in- 
wards  ;  because  that  leaving  some 
space  between  the  one  and  the 
other,  they  had  very  large  places, 
which  they  appointed  for  lodging 
to  the  mistress  of  the  house,  and 

'  to  the  men  and  women  servants. 
On  the  same  floor  with  thèse  abut- 
ments  there  were  some  rooms  which 
maybe  called  ante-chambers,  cham- 
bers  and  drawing-rooms,  being 
every  one  just  behind  the  other." 

Housmg,  a  tabernacle,  or  niche  for  a 
statue,  was  formerly  so  called 

Huelf  a  work,  a  mine,  as  huel  stones, 
a  tin  mine 

Hulk,  in  Cornwall,  an  old  excavated 
working  ;  '  to  hulk  the  Iode  ' 

Hulk  or  huU,  the  body  of  a  ship 

Hungarian  machine^  an  hydrauUc  en- 
glue, a  very  ingénions  application 
of  the  Herojet'd'eau  principle 

Hi/draleteSf  according  to  Strabo,  a 
mill  for  grinding  oom  by  water- 
power 

Hydraulie  belt,  an  endless  double 
band  of  woollen  cloth,  passing  over 
two  rollers,  the  lower  part  of  the 
belt  being  immersed  in  water  :  it  is 
driven  with  a  velocity  of  not  less 
than  a  thousand  feet  per  minute, 
and  the  water  contained  between 
the  two  surfaces  is  carried'  up  and 
discharged,  as  it  passes  over  the 
upper  roll^,  by  the  pressure  of  the 
baud 
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Hi/drauHn.  Thegdenceofliyilraulica 
teuclieB  thc  method  of  estimatiag 
ibe  awiftnesB  and  farce  of  fluidi  in 
motion.  The  acicDce  is  dignified 
by  the  nAme  of  bydrodynamïcftt  Or 
tbe  applic&tios  of  dynamici  to  the 
impulsion  and  flow  of  wateï  And 
oCher  liquida,  aa  well  as  the  forcea 
wlth  which  they  »ct  upon  bodies 
against  wMch  tbey  strike,  or  which 

Hjfdrodj/naniici,  the  acience  of  the 
UwB  of  the  iDOtioD  of  flaids,  coq. 
bisting  of  two  branches.  The 
science  of  hydranlica  refen  princi- 
pally  to  the  macbinery  for  condnct- 
ing  fluidi  ;  that  of  hydroaCatics, 
to  the  presanre,  equilibriimi,  and 
coheaion  of  fiuids. 

Hydrogea.  Hydrogea  ga<  il  com- 
mcaly  obt«ined  for  expérimental 
piuposea  by  the  décomposition  of 
wRter;  it»  name  is  deriïed  from 
the  Greek  worda  meaning  water 
and  to  générale. 

Hydrometer,  an  instnunent  for  mea- 
auring  the  apecific  giavity  of  vaïiooa 
apirita  and  other  liqnids,  by  floating 
in  them 

Hydromxpe,  an  inatrnment  intended 
ta  mark  the  preaeDce  of  water  ia  air 

Hydroetalic  or  Hydraulic  prtn,  a 
machine  adaptedforacquiringgreat 
preaaure  in  casea  where  littïe  mo- 
tion is  reqmred.  Tbe  contrivance 
of  tbia  apparatoi  is  due  to  the  ce- 
lebrated  mechanidaD,  Joseph  Bra- 
mah,  vho  obtained  a  patent  for  it 
ontbeSltCofMarch,  1796,  under 
tbe  title  of  '  certain  new  mcthod» 
of  producing  and  applying  a  more 
considérable  degree  of  power  to  ail 
kinds  of  mechanical  apparatus  and 
other  macbinery  reqoiring  motion 
and  force,  than  by  aiiy  means  at 
présent  practised  for  that  purpoae.' 
The  action  of  thia  pieas  ia  founded 
apon  tbe  fiiaduaeaUl  prjnciple  in 

hydroÈUttia,  Cb«(  <•  wben  ft  Ikiuid 

mas»  à  ia  egoilibriiini,  onder  the 
action  of  force»  ot  any  Idod,  everj 


molécule  or  part  of  the  ma«a  sua- 
taini  an  equ^  preaaure  in  ail  direc- 
tions." Froro  tbia  it  followa,  that 
a  prcBsure  eierted  on  any  portion 
of  tbe  Burface  of  a  confined  mass  of 
fiuid  is  propagalfâ  tbroughout  tbe 
maas,  and  transferred  undiminished 
to  the  entire  surbce  in  contact 
with  the  water.  The  first  sugges- 
tion of  the  hydianlic  press  la  cou- 
aidered  to  bave  bcen  made  hy  Pas- 
cal in  the  middle  of  the  17th  cen- 
tury  ;  but  Bramab  was  the  first  to 
carry  this  auggeation  înto  practice, 
by  déyising  and  applying  apparatns 
in  Tarioua  forma  for  the  purpoae  of 
piodnciag  pressure. 

Since  the  date  of  ita  invention, 
the  hydraahc  presa  has  been  ei- 
tensiTCly  used  in  pressing  goods  of 
Tarions  kinds.  Another  rÂ  ita  moat 
uaeful  applications  is  to  the  teatii^ 
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of  girders  and  besms  of  cast  iron. 
(See  article,  BramaKs  hydraitalic 
preaa.)  Its  Utest  and  pcrhsps  mo9t 
remarkable  duty  a  Otat  of  lifting 
tbe  iron-iTork  of  tubnlar  bridgei  en 
BwjMfrom  the  wBter  lerel  to  their 
final  altitude. 

HjdnMttttic  presses  consist  i 
«entialljr  of  two  distinct  parts,  ^ 
theprew,  or  machine  io  which  thc 
fbrce  acquired  ts  applied,  and  the 
pmupmg  opparalua,  by  which  the 
mtt«r  Is  forced  into  the  press  ;  theae 
two  parta  of  tbe  entire  machine 
being  conaected  only  by  the  pipe 


throngh  which  the  water  passes 
from  one  to  the  other.  Of  the  ac- 
compaiiyinç  fi  jures,  Nos.  I  and  2 


sbow  the  main  parts  of  tbe  presa, 
T\i..  tbe  cylinder,  into  which  the 
vaXm  is  admitted;  the  ram.  ai  io& 
plunger  or  piston;  and  the  cross 
head  by  which  Ihe  pressure  at  Ib 
Cad  of  the  rani  is  disCributed  ove 
a  lengthened  snrbce  for  ase.  Tb 
iigiires  show  the  cylinder  as  sup 
ported  in  a  frame  upna  ginlcrs,  i: 
a  manner  similar  to  that  adopted 
in  rai&ing  the  luhes  of  the  railway 
biidge  recently  erected  at  Conwny. 
Fig.  3  shows  the  section  of  a 
portable  forcing-pump  as  eommonly 
nsed  for  proving  castings  with  the 
hydraulic  press,  for  which  purpose 
Ihe  press  is  applicd  borb/intally, 
and  mounted  on  an  iron  carriage 
for  portabiljty.  But,  howcyer  »»- 
ried  in  arrangement  for  particular 
purpoaes,  the  pump  and  the  press 
consist  of  tbe  same  essentia]  parts, 
as  foUows  ;  the  pump  comprises  a 
eistem  or  lûnd  of  pail,  for  contain- 
ing  the  water,  and  into  which  x 
barrel  descends  nearly  to  the  bot- 
tom.  The  barrel  il  fitted  with  a 
plunger,  by  marking  wbicb,  tbe 
water  is  driven  Ihrough  a  smull 
tube  or  pipe  into  the  press. 
pump  is  furnished  with  a  safety- 
valve,  and  also  with  a  screw  for 
letting  oIT  tbe  water  as  required. 
The  press  consista  of  a  strong  hol- 
low  cylinder  of  cast  iron,  close  al 
one  end,  and  of  a  solid  ram  work. 
ing  tbrough  the  otber  end,  thc 
water-pipe  being  inserted  tbrough 
(he  métal  of  tbe  cyhnder  in  a  wati 
tigbt  screned  apertuie.  Fig.  1 
an  élévation  of  the  press  ;  fig.  2 
vertical  section  of  the  press,  takeu 
at  right  angles  to  the  elevatiot 
and  fig.  3,  a  vertical  section  of 
pump  :  a  is  tbe  cast-iron  cylinder  ; 
b,  the  ram;  c,  tbe  casing  or  frame 
of  the  cyhnder  ;  d  d  xtt  two  i 
iron  girders  supportïng  the  ou 
e  is  tbe  cost.iron  cross-bead  ;  f'f, 
twD  guide-rods  ;  g,  the  water-]  ' 
from  the  pump,  with  a  leter.vi 
at  A,  by  closing  which  tbe  pressure 
will  be  retained,  should  the  sW*-  \ 
burst.  Oii  &^.  ?>.  i  ^o-«a  gat  ii<XiCT\ 
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end  of  the  watcr-pipe,  which  ia  st  i 
screwed  into  a  stuffing-boï  tni  the 
punip  ;  i  il  the  lever  of  the  ufïty- 
Talie,  a',  which  is  cîUndiictl,  «nd 
fiuisbed  wich  a  conical  end,  whicta 
fin  a  geating  of  aimilar  form  ;  i 
a  atandaid  bolted  at  m  to  the  co 


(^  the  eutein,  and  baving  an  e^ 

bou  tt  n,  toi  ^nidlng  the  plnnger  ; 

0^  il  alink  pinnedto  the  plnnger) 

;  ij  the  pail  or  ciatern  for  holSng 

the  wateri  r,  the  barrel  paiiing 

/     Ibnmgb  MB  opening  in  the  cover, 

I     aadSiedtoit  with  boita  and  nnts; 

f     e.  tbe  iower  valre-teati  and  conkal 

tbreesided  tbItb,  the  fonner  bring 

«crew-ediiitoihe  end  of  thebarrelî 


/,  a  tube  depeo^Bg  from  the  valve- 
leat  1,  and  icrewed  npon  it  :  thif 
tube  resches  nearl;  to  the  botlom 
of  the  ciïteni,  and  is  perforated  at 
the  end  with  minute  aperturea, 
thronch  nbich  the  vrater  ia  ad- 
mitted  without  dirt  or  partidea, 
which  iFoold  injure  the  vrorldng  of 
tbe  pump  j  u  il  the  plonger,  which 
Works  throu^  a  atnffing-boi  on 
tbe  top  of  the  barrel,  and  it  made 
with  a  alot  at  v,  to  reeeive  the  hnk 
0  p,  which  il  pioned  to  il  and  alao 
to  the  pump  -  handle  ;  w  is  the 
plunger-rod,  acrewcd  into  tbe  iqipei 
end  of  ihe  plunger  ;  y,  the  pump. 
bandle,  jointed  to  tbe  standard  at  x. 
During  ihe  flrat  part  of  the  action 
of  the  pump,  wÛle  no  great  pres- 
*s  jret  produced,  the  handle  ii 
pinaed  to  the  outer  of 
thèse  holes,  m  it  makea 
a  larger  sCroke  with  the 
[ristan,  and  thua  aavea 
lime  :  tbe  pin  is  aftet- 
warda  removed  ta  the 
le,  to  haTe  oll  the  ad- 
v&ntage  of  tbe  lerer^e.  i  ia  the 
upper  or  iV*charge  viilve,  with  a 
coaieal  end  :  it  ia  iutrodnced  from 
the  top,  and  covered  with  a  ibort 
screvF,  »hich  likewise  tegulAtei  tbe 
lift  of  the  valve.  Thia  valve  ia 
formed  b;  being  simply  fîled  liât 
out  of  the  round. 

The  mie  for  finding  tbe  inoetae 
of  powcr  eommandeU  b;  tbe  pump 
il  derivi-d, — Aiat,  from  tbe  ratio  al 
tlic  areas  of  croM  section  of  plonger 
of  pump  and  ram  of  prêta;  and, 
second);,  from  ibc  ratio  of  the  le- 
verage  o!  the  pump-bandle.  Thus 
Buppoieibeplungertobe^inAand 
tliu  ram  6  Inches  in  dianieter,  tod 
tbe  arma  of  tbe  lever  or  bandle  aa  1 
to4,tbepoweritillbethtaf6[iiid:  '- 

■6=  :      6> 

mnltiplied  by    1    :      4 

■a  :  Ul, 

•Y¥\ie&  on  ttit  «oi  <â  ft«t  ^oniV\ 
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eqoal  to  11,520  fbs.  on  the  ram,  or 
5  tons  2  cwt.  3  qrs.  12  ibs. 

Each  of  the  presses  appHed  at 
Conway  was  worked  by  a  steam 
engine  having  a  horiEontal  cylinder 
17  inches  in  diameter  and  16  inches 
stroke,  vrith  piston-rods  working 
through  stuffing-boxes  at  both  ends 
of  the  cylinder.  The  piston-rods 
vorked  two  forcing-pumps,  with 
plangers  \-fg  mch  cUaineter  and  16 
inches  stroke.  The  rams  of  thèse 
presses  were  each  5  feet  2  inches 
long  and  18f  inches  in  diameter, 
with  a  space  nearly  |  inch  wide 
aroond.  The  cyKnders  were  37i 
mches  diameter  extemally,  and  20 
inches  intemally,  the  métal  being 
8|  inches  in  thickness:  the  orifice  of 
the  water-tnbes  t  inch  in  diameter. 

Hydroêtatic  paraéhx.  This  may  be 
explained  upon  the  same  principles 
as  the  mechanical  powers  ;  and  an 
explanation  conducted  in  this  man- 
ner  strips  it  of  its  paradozical  ap- 
pearance. 

Hydro8tatic8f  the  science  which  treats 
of  the  mechanical  properties  of 
flttids  ;  strictly  speaking,  the  weight 
and  equilibrium  of  fluids.  The 
weight  and  eqnilibrium  of  fluids  at 
rest  are  the  objects  of  this  science. 
When  the  equilibrium  is  dcstroyed, 
motion  ensues;  and  the  science 
which  considers  the  laws  of  fluids 
in  motion  is  hydrauiics. 

Hygrometen  this  instrument  is  used 
to  ascertain  the  quantity  of  mois- 
ture'beld  in  the  atmosphère.  There 
are  several  kinds  of  hygrometers 
in  use^namely,  DeLuc^s,  Saussure's, 
Leslie's,  and  Professer  Daniell's. 
The  latter  is  considered  préférable. 


ICE 

IciB-BocsB,  a  subterranean  chamber 
for  preserying  ice  free  firom  mixing 
with  the  ordinary  changes  of  tem- 
pérature 
leh  Bien,  in  heraldry,  '  I  serve  * 
Ichnographyj  in  drawing.  The  ichno- 
graphy  of  a  building  represents  the 
plan  or  gronnd-work;  the  ortho- 


Hypathraii  open  above:  in  temples 
of  this  description  the  cella  was 
in  part  exposed  to  the  air:  they 
had  a  double  range  of  columns 
within  the  cella,  «Ëviding  it  into 
three  aise,  or  aisles.  The  alae  on 
either  side  were  roofed,  but  that  in 
the  middle  had  no  covering. 

Hypœtrum,  a  latticed  window  over 
the  entrance-door  of  a  temple 

Hyperbola,  a  section  of  a  cône  made 
by  a  plane,  so  that  the  axis  of  the 
section  inclines  to  the  opposing  leg 
of  the  cône,  which  in  the  parabola 
is  parallel  to  it,  and  in  the  ellipse 
intersects  it 

Hyperthyrunit  that  part  of  the  frame 
of  a  doorway  which  is  over  the 
superdlium  J 

Hyperthyrum,  in  Greek  architecture, 
a  frieze  and  comice  supported  by 
friezes  and  consoles 

Hypocastanum,  or  eheitnut  broumy  is 
a  brown  lake  prepared  from  the 
horse-chestnut  :  it  is  transparent 
and  rich  in  colour,  warmer  than 
brown  pink,  and  very  durable  both 
in  water  and  oil  :  in  the  latter  it 
dries  moderately  well 

HypocatuiSf  among  the  Greeks,  a  fur- 
nace  with  flues  running  undemeath 
the  pavement  of  an  apartment,  to 
increase  the  température 

Hypocauatumt  the  stove-room  of  a 
bath,  in  which  was  placed  the  prœ- 
furnium  for  heating  the  caldaria 

HjpogcBum,  in  ancient  architecture,  a 
name  common  to  aU  the  under- 
ground parts  of  a  building 

Hypotrachelhimf  that  part  of  the  ca- 
pital of  a  oolumn  which  occurs  be- 
tween  the  shaft  and  the  annulets 
of  the  cchinus 


IMF 

graphy  the  front  ;  and  the  sceno- 

graphy  the  whole  building. 
Icosahedront  in  geometry,  a  regular 

body  or  solid,  consisting  of  twenty 

triangular  pyramids 
IvfMge,  a  tenu  applied  to  a  statue 
Imbowmenty  an  arch  or  vault  \ 
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frame-'work  of  doors,  commonly 
termed  rails 

ImpalCf  in  heraldry,  to  conjoin  two 
coats  or  arms,  as  a  vnîe*»  with 
those  of  her  husband 

Impetus,  in  mechanics,  violent  ten- 
dency  to  any  point,  violent  effort, 
force,  momentum,  motion 

Impinge,  in  mechanicsytofallagainst, 
to  strike  against,  to  clash  with 

Imphiviumt  the  cistern  in  the  central 
part  of  the  court  or  atrium  of  a 
Roman  house,  to  receive  the  rain- 
water 

Impostf  the  horizontal  mouldings  or 
capitals  on  the  top  of  a  pilaster, 
pillar,  or  pier,  from  which  an  arch 
springs:  in  classical  architecture 
the  form  varies  in  the  several  orders. 
Sometimes  the  entablature  of  the 
order  serves  for  the  impost  of  an 
arch. 

In^ost  ^rchivoU,  and  keystone,  The 
height  of  the  impost  should  be  from 
one-ninth  to  one-seventh  of  the 
width  of  the  aperture,  and  the 
breadth  of  the  archivolt  not  more 
than  an  eighth  nor  less  than  a 
tenth  of  it.  The  breadth  of  the 
under  side  of  the  key-stone  should 
be  the  same  as  the  breadth  of  the 
archivolt,  and  its  sides,  of  course, 
concentric  ;  its  length,  once  and  a 
half  its  breadth,  but  not  more  than 
double  its  breadth. 

Impukioe  farce  is  that  which  acts 
during  an  extremely  short  time, 
and  is  so  called  because  the  forces 
that  take  place  in  any  impulse,  or 
impaét)  are  speedily  ^chausted 

InciWf  to  eut  ;  to  engrave  ;  to  carve 

IncUned'plane  (the),  in  mechanics,  is 
a  plane  which  makes  with  the  hori- 
zontal plane  any  angle  whatever, 
forming  one  of  the  simplest  me- 
chanical  powers.    The  inclination 
of  the  plane  is  measured  by  the 
angle  formed  by  two  Unes  drawn 
from  the  sloping  and  the  horizontal 
plane,  perpendicular  to  their  com- 
mon  intersection. 
Mcrement,  an  increaae  ;  produce 
^'tcrmtatûm.     If  water,  impregnated 

^iih   calcareoua    matter,  remaina 


long  in  contact  with  extraneous 
substances,  an  earthy  incrustation 
takes  place  that  soon  encloses  the 
encrusted  substance,  which  is  then 
said  to  be  petrified. 
Indian  Architecture  consists  of  two 
distinct  styles, —  the  Buddhist  and 
theBrahminical, — the  former  being 
the  earliest,  and  consisting  of  topes 
or  tumuli,  large  domical  buildings 
of  brick  or  stone,  either  quite  solid 
or  containing  one  or  more  small 
chambers,  in  which  are  deposited 
relies,  coins,  and  other  similar  ob- 
jects,  which  the  greater  number  of 
them  were  erected  to  enshrine. 

The  principal  topes  are  now 
found  in  Ceylon  and  Affghanistan, 
but  they  also  exist  in  Burmah  and 
in  other  neighbouring  countries. 

The  next  class  of  Buddhist 
buildings  are  the  Chaitya  halls, 
similar  in  plan  and  use  to  the  early 
basilicœ  :  thèse  exist  principally  in 
caves  in  India.  And  lastly,  viharas 
or  monasteries,  in  which  the  monks 
attached  to  the  Chaitya  halls  re- 
sided:  thèse  also  exist  principally 
as  caves  in  India,  and  as  structural 
buildings  in  ail  countries  where 
Buddhism  is  still  practised. 

Brahminical  or  Hindoo  architec- 
ture consists  mostly  of  temples,  pro- 
perly  so  called.  Thèse  in  almost 
every  instance  are  towers,  square  in 
plan,  or  nearly  so,  built  over  the  cell 
or  sanctum  of  the  temple.  In  the 
south  of  India,  the  upper  part  forms 
a  right-lined  pyramid;  in  the  north, 
the  outline  is  curvilinear,  sometimes 
tapering  to  a  spire. 

To  thèse  towers  are  attached 
porches  of  greater  or  less  dimen- 
sions. In  the  north  there  are 
generaUy  square  halls  without  pil- 
lars — in  the  south,  as  universally 
pillared — sometimes  attached,  at 
others  detached  from  the  temple 
itself  :  in  the  latter  case,  in  the 
south,  some  of  the  porches  possess 
from  500  to  1000  piUars,  though 

TOxmÀediVl  «k  %^«cfe  çava\.\  'vû.'CQfc 
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sonth,  three,  four,  and  sometimes 
eren  seven  such  enclosures  sur- 
round the  principal  cell,  the  outer 
one  bdng,  in  many  instances»  some 
miles  in  circumference. 

Thèse  Hindoo  temples  exist 
sometimes,  tbougb  rarely,  as  rock- 
cut  temples  ;  but  generally  tbey  are 
structuraL 

Between  thèse  styles  comes  a 
thirdy  the  Jaina  style,  being  a  mix- 
ture of  the  two,  possessing  some  of 
the  characteristics  of  botb,  and 
frequently  displaying  more  élé- 
gance tban  the  first,  and  less  taw- 
driness  tban  tbç  otber.  By  the 
introduction  of  dômes,  whose  use 
was  thus  brougbt  to  great  perfec- 
tion, an  dément  was  added  which 
was  a  .great  improvement  on  tbe 
otber  two  styles,  and  from  wbicb 
that  of  Jaina  originated. 

The  absence  of  tbe  arch  in  ail 
constructions  of  every  âge  is  gêne- 
rai througbout  India,  as  the  prin- 
dple  was  quite  unknown.  The 
upper  parts  of  tbe  buildings  were 
supported  on  square  piers  or  pil- 
lars,  and  from  ail  sides  of  tbeir 
capitals  brackets  projected  equal 
to  tbeir  widtb,  and  leasing  gene- 
rally a  space  equal  to  tbree  diame- 
ters  between  tbeir  greatest  projec- 
tion, tbus  leaving  only  one-balf  of 
the  wbole  lengtb  of  tbe  arcbitraye 
unsupported  ;  but  when  a  greater 
space  was  required,  a  succession  of 
projecting  brackets,  placed  above 
each  otber,  was  adopted,  sometimes 
meeting  in  tbe  centre,  and  tbus 
having  tbe  effect  of  tbe  horizontal 
arch. 

Indianink:  tbe  pigment  well  known 
under  tbis  name  is  principally 
brougbt  from  China  in  oblong 
cakes,  of  a  musky  scent,  prepared 
for  painting  in  water,  &c. 

Jndian  redf  a  colour,  is  brought  from 
Bengal,  and  is  a  very  rich  iron  ore, 
or  peroxide  of  iron.  It  is  an  ano- 
malous  red,  of  a  purple-russet  bue, 
of  a  good  body,  and  yalued,  when 
fine,  for  tbe  pureness  and  lakey 
tone  of  its  tints 
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Indian  yeUow  is  a  pigment  long  em- 
ployed  in  India  and  subsequently 
introduced  generally  into  painting 
in  European  countries.  It  is  im- 
ported  in  the  form  of  balls,  is  of  a 
fetid  odour,  and  is  produced  from 
tbe  urine  of  tbe  cameL  It  bas 
also  been  ascribed,  in  like  manner, 
to  tbe  buffido,  or  Indian  cow,  after 
feeding  on  mangoes  ;  but  tbe  latter 
statement  is  incorrect.  Indian  yel- 
low  resists  tbe  sun's  rays  with  sin- 
gular  power  in  water-painting. 

Indieator,  the  apparatus  for  showing 
the  force  of  the  steam,  and  tbe 
State  of  exhaustion  in  tbe  cylinder 
during  the  stroke 

IndigOf  or  Indian  Mue,  is  a  pigment 
manufactured  in  tbe  East  and  West 
Indies  from  several  plants,  but  prin- 
cipally from  tbe  anU  or  indigofera 

Jnertiûf  tbe  passiveness  of  mattert 
matter  bas  not  the  power  of  putting 
itself  into  motion,  neither  bas  it  tbe 
power  of  stopping  itself  when  put 
into  motion  by  the  action  of  an  ex- 
temal  force,  as  it  requires  as  much 
force  to  stop  a  body  as  it  requires 
to  put  it  in  motion 

Ir^mmable  air,  hydrogen  gas 

Influx,  in  bydraulics,  the  act  of  flow- 
ing  into  any  thing,  as  tbe  tide  into 
a  bay  or  river 

Injection-cock,  tbe  stop-cock  in  the 
ejection-pipe,  for  shutting  off  the 
supply  of  cold  water  used  for  tbe 
condensation  of  steam 

Ir^ection-pipe,  the  pipe  througb  which 
tbe  injection  water  passes  to  the 
condenser;  in  a  steam  vessel  the 
injection-pipe  is  open  to  tbe  sea,  at 
tbe  bottom  of  tbe  vessel 

/nit  or  Hostel,  anciently  a  lodging- 
house,  or  a  bouse  of  lodging  and 
refreshment  for  travellers  :  bouses 
for  lodging  the  collegians  at  Cam- 
bridge and  Oxford  were  so  called 

Inns  0/ court,  bouses  in  which  there 
are  many  lodgings  for  tbe  accom- 
modation of  students  and  practi- 
tioners  at  law 

Innate  force,  in  physics,  tbe  vis  inertia 

Inner-post,  in  ship-building,  a  pièce 
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main-post,  and  generally  continuée! 
as  high  as  the  wing-transom,  to 
seat  the  other  transoms  upon 
Inaertum  opus,  according  to  Vitru- 
'vius,  a  mode  of  building  walls  used 
by  the  Romans,  in  which  the  stones 
were  small  and  unhewn,  similar  to 
what  is  now  called  rubble-work 
Ingulated  columns,  in  architecture, 
are  those  which  are  unconnected 
with  any  wall  or  building 
IntagliOt  in  sculpture,  &c.,  any  thing 
that  has  figures  engraved  on  it»  so 
as  to  rise  above  the  gronnd 
Intense  bJuey  indigo  refined  by  so- 
lution and  précipitation,  in  which 
gtate  it  is  equal  in  colour  to  Ant- 
werp  blue.  By  this  process,  indigo 
also  becomes  durable,  and  much 
more  powerful,  transparent,  and 
deep.  It  Washes  and  works  weU  in 
water  ;  and  in  other  respects  it  has 
the  common  properties  of  indigo. 
Intercolumniation.  Thespacebetween 
two  columns  is  called  an  interco- 
lumniation. When  columns  are  at- 
tached  to  the  wall,  this  space  is  not 
under  such  rigorous  laws  as  when 
they  are  quite  insulated  ;  for,  in  the 
latter  case,  real  as  well  as  apparent 
iolidity  requires  them  to  be  near 
each  other,  that  they  may  better 
tustain  the  entablatures  which  it 
is  their  office  to  carry. 

Différent  sorts. — The  dif- 
férent intercolumniationji  had  the 
following  names  bestowed  on  them 
by  the  Greeks,  and  they  still  retain 
their  andent  appellations  : 
PycnoBtylos,  when  the  columns  are 
once  and  a  half  of 
their  diameter  dis- 
tant from  eachother. 
Systylos  ..   when   their   distance 
from  each  other  is 
two  diameters. 
EostyloB  ..  when  their  distance 
from  each  other  is 
two  diameters  and  a 
quarter. 
DÎMtjrloB  . .  when   théir  distance 
ùom  each  other  ia 
three  diameters  and 
a  qaarter. 
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Araeostylos. . when  their  distance! 
from  each  other  is 
four  diameters. 

In  th&  Boric,  however,  the  in- 
tercolumniation is  regtdated  bythe 
disposition  of  the  triglyphs  in  the 
frieze;  for  the  triglyph  otight  al- 
ways  to  be  placed  over  the  centre 
of  a  column,  and  the  métope  should 
be  square.  In  the  Tuscan  inter- 
val,  the  Architraves  being  of  wood, 
the  space  may  be  considerably  ex- 
tended. 

A  strict  adhérence  to  the  above- 
natned  intervais  between  the  co- 
lumns produces  some  irregularity 
in  the  arrangement  of  the  modil- 
lions  and  dentils  of  the  Corinthian, 
lonic,  and  Composite  comices, 
which,  though  not  offensive,  is 
better  avoided.  Vignola  thereâfore 
has,  with  some  propriety,  made  his 
eustylos  intercolumniation  equal  to 
two  diameters  and  one-third  in  ail 
but  the  Dorîc  order. 
Intercohunniation»,  Columns  may  be 
said  to  be  either  engaged  or  insu- 
lated: when  insulated,  they  are 
either  placed  very  near  the  walls 
or  at  some  considérable  distance 
from  them. 

With  regard  to  engaged  columns, 
or  such  as  are  near  the  walls  of  a 
building,  the  intercolumniations  are 
not  limited,  but  dépend  on  the  width 
of  the  arches,  Windows,  niches,  or 
other  objects,  and  their  décorations, 
placed  within  them.  But  colmnns 
that  are  entirely  detached,  andper- 
form  alone  the  office  of  supporting 
the  entablature,  as  in  péristyles, 
porches,  and  galleries,  must  be  near 
each  other,  both  for  the  sake  of 
real  and  apparent  solidity. 

The  ancients  had  several  manners 
of  spacing  their  columns,  which  are 
described  by  Vitruvius  in  his  third 
and  fourth  books.  Those  practised 
in  the  lonic  and  Corinthiûi  orders 
were,  the  pycnostyle,  the  systyle, 
thft  exn^le,  thfi  diaatyle,  and  the 
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bjr  the  triglyphs,  of  which  one  was 
alumys  to  be  placed  directly  over 
the  middle  of  each  colamn,  so  that 
they  were  eîther  systyle  monotri- 
glyph,  of  one  diameter  and  a  half  ; 
diastyle,  or  arasostyle:  the  Tuscan 
intenrals  were  exceedingly  wide, 
some  of  them  being  aboTe  seven 
diameters,  which,  as  the  architraTes 
were  of  wood,  was  practicable. 

Vitruvius  intended  the  Ave  inter- 
columniations,  mentioned  in  his  3rd 
bock,  merely  fbr  the  lonic  and  Co- 
rinthian  orders  ;  the  latterof  which, 
acoording  to  him,  differed  from  the 
former  only  in  its  capital  ;  for,  in  the 
second  and  seventh  chapters  of  his 
foorth  book,  he  estabïishes  other 
intervais  for  the  Donc  and  Toscan 
orders.  Nevertheless,  they  hâve  em- 
ployed  thèse  intercolumniations  in 
différent  orders.  Palladio  has  used 
the  systyle  in  the  Corinthian,  and 
the  arsBostyle  in  the  Tuscan;  by 
which  means  the  Corinthian  péri- 
style,  of  which  the  character  should 
be  extrême  delicacy  and  lightness, 
becomes  twice  as  strong  and  mate- 
rial  as  the  Tuscan,  of  which  the 
dÎBtinguishing  characteristics  ought 
to  be  extrême  solidity. 

InterUgniwn^  in  ancient  architecture, 
the  space  between  the  ends  of  the 
tie-beams 

Interpensivœ,  timbers  in  the  roof  of 
the  cavaedium,  extending  in  a  dia- 
gonal direction  from  the  angles 
made  by  the  walls  of  the  court  to 
the  angles  made  by  the  junction  of 
the  beams  supporting  the  roof 

Iniradosi  the  soffit  or  under-surface  of 
an  arch,  as  opposed  to  extrados 

In  vacuo,  a  void  or  empty  space 

Inoentionj  in  painting,  consists  princi- 
pally  in  three  things:  first,  the 
choice  of  a  subject  properly  within 
the  scope  of  art  ;  secondly,  the  sei- 
sure  of  the  most  striking  and  ener- 
getic  moment  of  time  for  représen- 
tation ;  and  lastly,  the  discovery 
and  solution  of  such  objects,  and 
such  probable  incidents!  drcum- 
stances,  as,  combined  together,  may 
best  tend  to  àevélop  the  story,  or 
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angment  the  interest  of  the  pièce. 
The  cartoons  of  Raphaël  fiumish 
an  example  of  genius  and  sagacity 
in  this  part  of  the  art. 

Inverse,  tumed  back  or  inverted  ;  ojv- , 
posed  to  direct 

Inverse  ratio,  when  more  requires 
less,  or  less  requires  more 

Inverted  arch,  an  arch  of  stone  or 
brick,  with  the  crown  downwards, 
commonly  used  in  the  construction 
of  tunnels 

lodine  scarlet  is  a  new  pigment,  of  a 
peculiarly  vivid  and  beautiful  colour, 
exceeding  even  the  brilliancy  of 
vermillion.  It  has  received  several 
false  appellations,  but  is  truly  an 
iodide  or  biniodide  of  mercury,Yary. 
ing  in  degrees  of  intense  redness. 
It  has  the  body  and  opacity  of  ver- 
million,  but  should  be  used  with  an 
ivory  palette-knife,  as  iron  and 
most  metals  change  it  to  colours' 
varying  from  yellow  to  black. 

lodine  yellow,  ioduret  of  lead,  is  a 
precipitate  from  an  add  solution  of 
lead  by  an  alkaline  solution  of 
iodine,  of  a  bright  yellow  colour, 
which,  from  its  active  chemical  afS- 
nities,  and  the  little  expérience  of 
its  qualities  in  painting,  is  to  be 
employed  with  doubt  and  caution 

lonic  capital,  The  Greek  architects 
must  hâve  possessed  much  science 
in  the  formation  of  curves  of  every 
description.  We  cannot  generate 
the  curve  of  the  volute  of  an  lonic 
capital  but  by  approximation  ;  but 
the  inventors  of  the  order  must 
hâve  known  how  to  generate  this 
and  other  curves  in  Greek  architec- 
ture, on  fixed  principles  ;  so  must 
the  artist  in  vases,  &c.  Mr.  Jopling 
is  said  to  bave  discovered  the  true  ' 
generic  curve. 

lonic  Order:  this,  says  Palladio,  '*  had 
its  origin  in  lonia,  a  province  of  Asia; 
and  we  read  that  the  famous  tem- 
ple of  Diana  at  Ephesus  was  built 
of  that  order.  The  column,  with 
its  capital  and  base,  is  nine  modules 
high;  and  by  a  module  is  under- 
stood  the  diameter  of  a  column  be- 
low.     tV»  Kt^Ktow^,  \t«x^^  ^'t 
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comice,  hâve  tbe  fifth  part  of  tbe 
height  of  the  column.  When  tbe 
colunms  are  single,  the  inter-co- 
luinns  are  of  two  diameters  and  a 
fourth  part,  and  thÎB  is  the  most 
beautifùl  and  commodious  manner 
of  ail  inter-columns,  which  Vitru- 
yius  calls  eustylos/' 

Amongst  the  ancients,  the  form 
of  the  lonic  profile  appears  to 
hâve  been  more  positively  deter- 
mined  than  tbat  of  any  other  order  ; 
for  in  ail  the  antiques  at  Rome,  the 
temple  of  Concord  excepted,  it  is 
exactly  the  same,  and  conformable 
to  tbe  description  which  Vitruvius 
bas  given  of  it. 

Modem  artists  bave  likewise  been 
more  uianimous  in  their  opinions 
upon  the  subject  ;  ail  of  them,  ex- 
cepting  Palladio  and  bis  imitators, 
having  employed  the  dentil  comice, 
and  the  other  parts  of  tbe  profile, 
nearly  as  they  are  found  in  the  Co- 
liseum,  the  temple  of  Fortune,  and 
the  théâtre  of  Marcellus. 

In  Palladio's  works  we  meet  with 
three  dififerent  lonic  entablatures  ; 
ail  of  them  very  beautifuL  The 
first  is  the  true  antique,  which 
he  bas  made  use  of  atthe  palace  of 
the  Porti  ;  and  in  several  doors  and 
vnndows  of  the  Tbiene  and  Val- 
marana  palaces,  in  Vicenza.  The 
second  is  a  very  judidous  imitation 
of  the  entablature  in  the  temple  of 
Concord,  and  is  executed  by  him 
in  the  upper  arcade  of  tbe  basilica 
in  the  same  city.  The  tbird,  which 
is  an  invention  of  bis  own,  being 
the  same  with  tbat  in  bis  book,  he 
has  employed  with  some  small  dif- 
férence at  the  Chiericato  palace,  at 
the  rotunda  of  Marchese  Capra, 
and  in  varions  others  of  bis  build- 
ings in  tbe  Vicentine,  or  at  Yenice. 
Ira»,  the  most  useful  and  the  most 
abundant  of  the  metals,  is  found  in 
varions  conditions  of  ore  in  most 
parts  of  tbe  earth.  Those  ores 
wbicb  are  pnndpaîlyworkeà  for  the 
production  of  the  métal  for  manu- 
^u^anagpurposes,  are  either  oxides 
or^rbonatea,  that  is,  they  contain 
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the  métal  in  a  state  of  combination 
either  with  oxygen,  or  with  oxygen 
and  carbonic  acid.  The  oxides  are 
the  best  ores,  and  are  found  in  vast 
beds  in  Sweden  :  tbe  carbonates  are 
inferior  in  point  of  strength  and 
ductility,  and  therefore  require  an 
extensive  réduction.  They  form  tbe 
greater  portion  of  the  iron  ores  of 
Britain. 

The  principal  varieties  of  the  ox- 
ides of  iron  are, — ^the  magnetic;  tbe 
massive,  found  in  the  north  of  Eu- 
rope, and  other  parts  of  the  world  ; 
the  micaceous,  found  in  the  lava  of 
volcanoes,  &c.  ;  and  tbe  red  and 
brown  hœmatites,  found  in  Great 
Britain  and  Europe.  The  princi- 
pal varieties  of  the  carbonates  are, 
the  massive,  found  in  Great  Britain 
and  Ireland,  Europe,  and  Ammca  ; 
and  also  the  argillaceous,  commonly 
known  as  day  iron-stone,  found 
abundantly  in  beds  and  coal  deposits 
in  England,  Wales,  and  Scotland. 

Besides  the  oxides  and  carbonates 
hère  enumerated,  iron  is  found  in 
large  quantities  in  combination  vrith 
sulphur  ;  and  the  several  compounds 
thus  formed  are  known  as  pjnrites, 
several  varieties  of  which  are  found 
inNorway,  Sweden,  Germany,  Ame- 
rica, and  in  many  parts  of  England. 

Varions  artifidal  oxides  of  tbis 
métal  are  applied  to  medicine,  dye- 
ing,  and  other  purposes  in  the  arts. 

Tbe  tenacity  and  strength  of  iron 
are  impaired  by  its  adultération 
with  fordgn  matters.  Thus,  of  tbe 
oxides  and  carbonates,  those  are 
best  in  which  the  proportion  of  the 
métal  is  great.  Thèse  qualities  are  ' 
further  increased  by  fusion,  and  by 
the  mechanical  process  of  hammer- 
ing;  and  tbis  fact  points  to  the  main 
distinction  in  tbe  kinds  of  iron  as 
applied  for  manufacturing  purposes, 
viz.  foundry  iron,  and  forge  iron. 

In  the  manufacture  of  iron,  tbe 
first  process  is  the  réduction  of  tbe 
îton-stone  QX  ote^technically  called 
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bustion,  and  limestone  to  act  as  a 
flux  and  assist  the  fusion  of  the  ore. 
An  artificial  durent  of  air  is  neces- 
saryto  fuse  the  ore  in  thèse  fumaces, 
which  are  therefore  called  blast  fur- 
naces,  and  provided  with  tubes  or 
tuyères,  through  the  tapered  noz- 
zles  of  which,  strong  currents  of  air 
are  delivered  to  the  inteiior  of  the 
fumace,  the  required  velocity  of  the 
blasts  being  sustained  by  steam  or 
other  power.  Formerly  the  air  was 
thus  introduced  at  the  same  tempe- 
rature  as  that  of  the  extenud  atmo- 
sphère; but  a  plan  bas  for  many 
years  been  extensively  adopted  of 
previously  heating  the  air  for  the 
bhists  in  separate  vessels  to  a  high 
température,  by  which  the  fusion 
of  the  ore  is  so  powerfully  assisted, 
that  the  saving  of  fuel  in  the  fumace 
is  many  times  greater  than  the 
quantity  used  for  the  preparatory 
heating  of  the  air.  Furnaces  thus 
supplied  are  termed  hot-blast  fur- 
naces, and  the  product  is  called  hot- 
blast  iron,  while  that  made  with  un- 
heated  air  is  called  cold-blast  iron. 
The  cost  of  the  process  of  réduc- 
tion with  the  bot  blast  being  so 
much  less  than  of  that  with  the 
cold  blast,  the  ultimate  value  ofthe 
former  is  of  course  also  partly  dé- 
pendent upon  the  quality  of  the 
produce.  On  this  head  much  différ- 
ence of  opinion  has  often  been  mani- 
fested,  and  with  ail  the  eamestness 
usually  displayed  in  the  advocacy 
of  self-interest.  The  value  of  each 
process  must,  no  doubt,  arise  from 
the  completeness  of  the  fusion  pro^ 
duced,  and  the  séparation  effected 
between  the  iron  and  the  impuri- 
ties  combined  with  it  in  the  ore. 
The  hot-blast  fumace  effects  the 
fusion  more  readily  than  the  cold- 
blast,  but  admits  a  larger  combina- 
tion  of  cinders  with  the  ore  ;  and 
the  advantage  which  has  been 
taken  of  thisfacility  of  adultération, 
in  order  to  reduce  the  cost  of  pro- 
duction, has  doubtless  led  to  the 
introduction  into  the  market  of 
many  quàlities  of  hot-blast  iron 
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which  are  inferior  in  strength  to 
that  made  with  the  cold  blast.  The 
results  of  some  of  the  most  care- 
fully  conducted  experiments  which 
bave  been  made  upon  the  strength 
of  cast  iron,  and  pubUshed  in  the 
6th  volume  of  the  new  séries  of 
'Memoirs  of  the  Literary  and  Phi- 
losophical  Society  of  Manchester,' 
show  that  the  transverse  strength 
of  the  cold-blast  iron  tried  was 
about  2^  per  cent,  greater  than 
that  of  the  hot-blast.  The  experi- 
ments hère  referred  to  were  made 
upon  rectangular  bars  1  inch  square, 
and  4  feet  6  inches  long  between 
the  supports.  The  mean  average 
breaking  weights,  placed  at  the 

middle  of  thèse  bars,  were — 

ïba. 

In  21  samples  of  hot- 
blast  iron   ,    ^    .    .    445*5714 

In  22  samples  of  cold- 
blast  iron  ....    456*9090 

The  métal  is  allowed  to  flow 
from  the  fumace  into  rude  channels 
formed  on  the  surface  ofthe  ground, 
where  it  cools,  and  is  taken  up  in 
the  form  of  rough  bars  about  3  feet 
long,  and  each  weighing  nearly  one 
cvirt.,  which  are  technically  called 
pigs.  In  the  making  of  one  ton  of 
pig  iron  in  Staffordshire,  the  fol- 
lowing  materials  are  used  : 

Coal,  2  tons  5  cwt. 

If  coke  is  used  instead  of  coal, 
1  ton  17  cwt. 

Charred  mine,  or  ore,  2  tons 
5  cwt.  to  2  tons  10  cwt. 

Limestone,  13  cwt.  to  16  cwt. 

In  the  condition  of  pig  iron,  the 
métal  forms  the  two  staple  de- 
scriptions of  foundry  iron  and  of 
forge  iron,  according  to  its  quàli- 
ties, and  the  proportion  of  carbon 
and  oxygen  which  it  contains.  The 
several  sorts  of  pig  iron  are  consi- 
dered  to  be  six  in  number,  and  are 
thus  distinguished  :  Nos.  1,  2,  and 
3,  foundry  iron,  of  which  the  first 
two  are  never  used  for  forge  iron. 
No.  3,  or  dark  grey,  and  also  the 
fourth  quality  known  as  bright  iron. 
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and  sometimes  for  the  forge.  The 
fifth  and  sixth  sorts»  known  as 
mottled  iron  and  white  iron,  are 
never  used  for  the  foundry.  The 
order  hère  observed  corresponds 
with  that  of  the  proportion  of  car- 
bon  and  oxygen  mixed  with  each 
kind  of  the  iron,  and  aiso  with  that 
of  the  fluidity  to  which  the  métal  is 
redacible  :  it  also  corresponds  with 
the  scale  of  their  softness  and 
foughness.  Thus,  No.  1  bas  the 
most  Carbon  and  oxygen,  and  the 
white  iron  bas  the  least.  No.  1  is 
the  most  fluid  wben  melted,  and  the 
white  iron  the  least  so.  Âgain,  No. 
1  is  the  softest,  and  the  white  iron 
the  hardest  ;  and  No  1  is  the  tongh- 
est,  while  the  white  iron  is  the 
most  brittle.  But  white  iron  is  the 
best  adapted  for  conversion  into 
malléable  iron,  while  Nos.  1  and  2, 
fomidry  iron,  contain  so  large  a  pro- 
portion of  Carbon  and  oxygen,  that 
they  are  totally  mifit  to  be  manu- 
£Eu;tared  into  bieurs. 

The  conversion  of  pig  iron  into 

malléable  iron  is  effected  by  ex- 

tended  processes,  or  subséquent  to 

those  by  which  the  ore  bas  been 

reduced  to  the  form  of  pig.    Thèse 

processes  are  as  follow  : 

1.  Refining, — 2.  Puddling,    ham- 

mering,  and  rolling,-^.  Cutting 

up,  p^gy  and  rolling  ;  the  3rd 

séries  of  opérations  being  re- 

peated. 

The  refining  is  for  the  purpose 
of  separating  a  portion  of  the  car- 
bon  from  the  pig,  and  is  performed 
in  fumaces  fittâ  with  tuyères  for 
gupplying  a  blast  of  air  to  the 
point  of  fusion.    The  métal  run 
from  the  refining  moulds  is  exceed- 
ingly  brittle,  and  is  then  broken  up 
into  small  pièces,  and  committed 
to  the  puddling  or  reverberatory 
fumace,  to  undergo  a  further  puri- 
fication from  the  oxygen  and  car- 
bon  which  remain  after  the  process 
ofreÛDiDg  is  accomplished.  'While 
în  tbis  fùrnace,  the  mass  into  which 
the  pièces  ofreûned  métal  become 
clastered  is  worked    and    stirred 
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about  by  the  workman  or  puddler, 
until  its  thickness  and  tenadty  are 
so  far  increased  that  it  may  be 
formed  into  lumps,  or  halls,  which 
the  puddler  does  with  tools  adapt- 
ed to  the  purpose. 

The  hammering  or  shingling  is 
performed  upon  the  halls  or  blooms 
of  puddled  iron,  with  a  very  heavy 
hammer,  worked  by  a  cam-wheel, 
and  bas  the  efTect  of  improving  the 
solidity  of  the  métal,  and  reducing 
the  halls  into  an  oblong  form,  by 
which  they  are  better  prepared  for 
the  action  of  the  rollers. 

The  rolls  or  rollers  are  fitted  to- 
gether  in  pairs,  and  so  formed  in 
the  periphery  and  arranged  in  size, 
that  open  spaces  are  formed  be- 
tween  them,  through  which  the 
métal  is  passed  while  bot;  and  each 
succeeding  pahr  of  rollers  présent- 
ing  a  smaJUer  space,  the  iron  which 
is  drawn  through  them  becomes 
proportionately  reduced  in  size  and 
increased  in  leugth. 

The  métal  bas  thus  been  convert» 
ed  from  a  hard  brittle  and  readily 
fusible  substance  into  a  malléable 
bar,  which  is  soft,  tough,  and  very 
difficult  of  frision  ;  but  it  is  stiU  far 
from  fit  for  the  smith's  use,  being 
to  a  great  extent  unsound  in  struc* 
ture,  imperfect  in  tenadty,  and 
irregular  on  the  surface. 

The  third  set  of  processes  is 
now  commenced  by  cutting  up  the 
puddled  bars  into  lengths  with 
powerful  shears.  Thèse  lengths,  of 
varions  dimensions,  accorâng  to 
the  sized  bars  to  be  produced,  are 
carefully  piled  up  and  heated  in 
another  fiumace  similar  to  the  pud- 
dling  fumace,  and  which  is  called 
the  balling  fiumace.  In  this  the 
bars  are  simply  heated  to  a  degree 
which  admits  of  their  beooming 
welded  together  in  the  pile  and 
adapted  for  réduction  to  the  form 
of  finished  bars  in  the  rolls, 

The  ToUinç  is  the  last  opération 
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the  périphéries  of  each  pair  of 
roUers,  and  Ij^ius  gradually  reduced 
in  size,  increased  in  length,  and 
fÉreed  from  the  dnder  and  other 
impurities  \7hich  remain  after  the 
puddle-rolling  has  been  performed. 

The  hist  set  of  opérations  is 
tometimes  repeated  in  producing 
iron  for  superior  purposes.  The 
processes  hère  described  will  give 
a  gênerai  idea  of  the  manufacture 
of  iron  from  the  native  ore  into  the 
form  of  malléable  bars;  and  it  may 
be  readily  conceived  how  an  exten- 
sion and  variation  of  the  process  of 
rolling  may  be  made  to  produce  the 
several  other  forms  in  which  this 
métal  is  prepared  for  the  construc- 
tions of  the  engineer,  the  smith, 
and  the  machinist. 

As  varieties  of  bar-iron  may  be 
mentioned, — L,  or  aiigle-iron  ;  T, 
or  tee-iron  ;  and.  H,  or  deck-beam 
iron;  which  are  prepared  in  several 
edzes,  for  the  construction  of  roofs, 
iron  vessels,  &c.  The  malléable 
rails  used  for  railways  are  also 
produced  by  an  arrangement  of 
roUers. 

Boiler- plate  iron,  sheet-iron, 
hoop-iron  and  naU  rod-iron,  are 
produced  from  the  form  of  bars  by 
the  processes  of  heating  and  rolling, 
or  hammering,  as  required.  Boiler- 
plates  require,  according  to  the 
desired  streogth  and  size,  several 
répétitions  of  heating,  hammering, 
and  rolling.  Sheet-iron  is  distin- 
guished  from  boiler-plate  by  being 
thinner  ;  hoop-iron  is  rolled  in  the 
same  manner  as  the  bars,  but  be- 
tween  rollers  without  grooves  in 
their  edges,  the  requisite  thickness 
being  effected  by  successive  pass- 
ages through  the  rollers,  whicn  are 
brought  nearer  to  each  other  at 
each  process,  by  means  of  adjust- 
ing  screws.  NaU  rod-iron  is  rolled 
in  thin  bars,  which  are,  while  still 
hot,  passed  between  steel-cutters 
that  slit  them  up  into  the  form  of 
small  rods,  which,  although  rough, 
are  well  fitted  to  be  manufactured 
into  naïls. 


A  very  useful  form  of  sheet-iron, 
which  should  be  noticed,  is  that  of 
corrugated  iron,  which  is  produced 
by  passing  the  sheets  between 
rollers  having  grooved  périphéries. 
By  this  form,  the  strength  or  stifT- 
ness  of  the  sheet  is  so  much  in- 
creased, that  sheet-iron  thus  formed 
may  be  usefully  applied  to  a  great 
variety  of  purposes,  for  which  it  is 
otherwise,  owing  to  its  thinness 
and  pliability,  utterly  inadéquate. 

By  the  combustion  of  charcoal 
with  the  coke,  and  the  adaptation 
of  a  peculiar  fumace  in  the  process 
of  smelting,  Mr.  Clay  has  succeeded 
in  producing  malléable  iron  direct 
from  the  ore,  and  thus  materially 
reducing  the  séries  of  processes 
hère  described.  The  results  thus 
brought  out  are  of  a  very  interest- 
ing  character,  and  promise  to  ao- 
quire  a  great  practical  value. 

Iron.  Moses  forbade  the  Hebrews  the 
use  of  any  stones  to  form  the  altar 
of  the  Lord,  which  had  been  in  any 
manner  wrought  with  iron  ;  as  if 
iron  communicated  pollution.  He 
says,  the  stones  of  Palestine  are  of 
iron,  that  is,  of  hardness  equal  to 
iron,  or,  being  smelted,  they  yielded 
iron.  "  An  iron  yoke  "  is  a  hard 
and  insupportable  dominion.  '*  Iron 
sharpeneth  iron,"  says  the  Wise 
Man;  ''so  a  man  sharpeneth  the 
countenance  of  his  friend  :"  the  pré- 
sence of  a  friend  gives  us  more 
confidence  and  assurance.  God 
threatens  his  ungrateful  and  perfi* 
dious  people  with  making  the 
heavens  iron,  and  the  earth  brass  ; 
that  is,  to  make  the  earth  barren, 
and  the  air  to  produce  no  rain. 
Chariots  of  iron  are  chariots  armed 
vrith  iron,  with  spikes  and  scythes. 

Iron-^tone,  iron-bound  stone,  in  colour 
of  a  blueish  gray,  and  very  hard  to 
work:  it  contains  but  very  Uttle 
iron 

Ironstone  has  the  appearance  of 
rusty  black  shale,  and,  when  laid 
together  in  large  heaps,  is  so  com- 
bustible that  it  ignites,  leaving  a 
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abounds  in  Scotland.  Common 
iron-stone  is  also  very  abundant 
in  connection  with  coal,  and  in 
former  times  formed  tbe  principal 
supply,  which  induced  tbe  foanda- 
tion  of  tbe  Carron  Iron  Works. 
Iron  wood  is  imported  from  tbe  Bra- 
zils,  tbe  East  and  West  Indies,  and 
otber  countries,  in  square  and 
round  logs,  6  to  9  incbes  and  up- 
wards  tbrougb.  Its  colours  are 
very  dark  browns  and  reds  :  some- 
times  it  is  streaked,  and  generally 
straigbt-grained  :  used  principally 
for  ramrods,  tumery,  &c,  and  is 
extremely  bard. 
Iron  yelhWf  jaune  de  fer,  or  jaune  de 
Mars,  &c.,  is  a  brîgbt  iron  ocbre, 
prepared  artiiîcially,  of  tbe  nature 
of  sienna  ea^tb.  Tbe  colours  of 
iron  exist  in  endless  yariety  in  na- 
ture, and  are  capable  of  tbe  same 
yariation  by  art,  fi:om  sienna  yel- 
low,  tbrougb  orange  and  red,  to 
purple,  brown,  and  black,  among 
\7bicb  are  useful  and  valuable  dis- 
tinctions, wbicb  are  brigbter  and 
purer  tban  native  ocbres. 
Isochronisnif  in  mecbanics,  tbe  per- 
forming  of  several  tbings  in  equal 
times;  sucb  as  tbe  vibrations  of 
tbe  pendulum 
Isodomonf   a    building    every   way 

straigbt 
IgodomoSt  in  Greek  arcbitecture,  ma- 
sonry  eut  and  squared  to  tbe  same 
heigbt,   so  tbat,  wben  laid,  tbe 
courses  were  ail  regular  and  equal 
Iwmetricaly  projections  and  drawings 

so  termed 
Iscperimetrical,  in  geometry,   sucb 
figures  as  bave  equal  perimeters  or 
circumferences 
ItosceleSf  in  geometry,  a  triangle  tbat 

bas  only  two  sides  equal 
liothennal,  in  cbemistry,  equal  beat 
ItaHan  ArchitecturetA  style  nowmucb 
appreciated  not  only  in  Italy,  but 
in  England  and  France,  was  first  in- 
troduced  at  tbe  revivd  of  classical 
arcbitecture,  and  was  subsequently 
taucb  improved  and  adapted  to 
mod&rn  reûnemtnt.    The  architec- 
ture of  Venice,  Florence,  Genoa, 
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Rome,  and  Sicily,  afford  to  tbe 
arcbitect  a  complète  library  of  ex- 
amples, by  tbe  possession  of  tbe 
several  works  publisbed  of  tbe  ar- 
cbitecture of  tbe  palaces  and  man- 
sions  of  tbese  cities. 
ItaUanJlrc?Ut€ctur€f  Roman.  Respect- 
ing  buildings  originally  erected  in 
Italy  Mr.  Jos.  Gwilt  bastbus  written  : 
Tbe  Romans  followed  tbe  Greeks 
in  tbe  gênerai  form  of  tbeir  temples, 
but  added  to  tbeir  splendour  by  a 
greater  ricbness  of  détail,  and  tbe 
employment  of  otber  orders.  For 
tbe  simple  steps  on  wbicb  tbe  Greek 
temple  was  elevated,  tbey  substitu- 
ted  pedestals,  and  added  a  base  to 
tbe  Doric  order.  Tbe  dimate  pre- 
scribed  a  more  elevated  pediment  ; 
but  tbe  luxury  of  tbe  people  was 
tbe  cause  of  tbe  préférence  given  to 
tbe  ricber  orders  of  architecture. 

TEMPLES,   BRIDGES,  AaUBDUCTS, 
COLDMNS,    THEATRES,   &C. 

Tbe  cbief  temples  of  Rome  were 
— tbe  Capitol,  built  on  the  Tar- 
peian  or  Capitoline  mount,  by  Tar- 
quinius  Superbus.  (See  Qtpito- 
Hum.)  No  traces  of  it  at  présent 
remain.  Tbe  édifice  of  the  Capitol 
was  about  200  feet  square,  and  con- 
tained  tbree  temples,  consecrated 
to  Jupiter,  Minerva,  and  Juno.  On 
tbe  Capitol  were  also  tbe  temples 
of  Terminus  and  Jupiter  Feretrius, 
and  tbe  cottage  of  Romulus. 

Tbe  Panthéon,  built  by  Agrippa, 
the  son-in-law  of  Augustus,  and 
dedicated  to  Mars  and  Venus,  or 
more  probably,  from  its  name,  to 
ail  the  gods.  Pope  Boniface  lY. 
consecrated  it  in  bonour  of  the  Vir- 
gin Mary  and  Ail  Saints,  a.d.  607. 
It  is  now  generally  known  by  the 
name  of  the  *  Rotonda  ;' — its  dia- 
meter  between  tbe  axes  of  the 
columns  is  147  feet  :  like  most  of 
tbe  andent  buildings,  it  bas  âdlen 
a  prey  to  tbe  spoiler.  Tbe  Balda- 
chino  in  St.  Peter's  is  indebted  for 
lu  materials  to  tbe  Panthéon  of 
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tas  :  a  temple  of  Diana  stood  on 
tlie  ATentine. 

The  temple  of  Janus  was  rap- 
posed  to  hâve  been  bnilt  by  Romu- 
lu  ;  that  of  Romulus  by  Papirius. 
Of  those  to  the  Sun  and  Moon, 
Fortnna  '^^rilis,  Vesta,  Minerva 
Medica,  Neptune,  Antoninus  and 
FÉostina,  Concord,  Jupiter  Stator, 
and  most  particularly  of  the  tem- 
ple of  Peace,  considérable  remaius 
are  fortunately  still  in  being.  The 
tfaree  magnificent  arches  now  stand- 
ing of  that  last  named»  though  of 
themselves  majestic,  convey  but  a 
fidnt  idea  of  its  pristine  splendour. 
Of  the  temple  of  Jupiter  Stator, 
whose  columns,  capitals,  and  en- 
tablatures  vrere  a  perfect  example 
of  the  Corinthian  order,  only  three 
columns  are  in  existence.  The  re- 
mains of  the  temples  of  Antoninus 
Hus,  Claudius,  Hercules,  Jupiter 
Tonans,  Isis,  Romulus,  and  Venus 
and  Cupid,  are  still  interesting. 

No  vestiges  exist  of  the  temples 
dedicated  to  Satiun,  Juno,  Mars 
bis  Ultor,  in  the  forum  of  Augus- 
tus,  nor  of  numberless  others  that 
adomed  the  city. 

The  temples  of  Balbec  and  Pal- 
myra  are  the  last  of  the  andent 
Roman  works  that  can  lay  claim  to 
the  appellation  of  classic  architec- 
ture. In  thèse,  invention  seems  to 
hâve  found  its  Ûmits.  The  repro- 
duction and  new  adaptation  of  their 
détail  was  ail  that  has  been  donc 
by  following  artists. 

The  Romans,  not  content  with 
the  quadrilatéral  temple,  made  use 
of  the  circular  form,  as  in  the  Pan- 
théon, temple  of  Vesta,  and  others 
at  Rome,  and  that  of  the  Sibyl  at 
Tivoli.  Excepttheir  théâtres,  and 
the  Uttle  work  generally  known  by 
the  name  of  the  Lantem  of  Demo- 
sthenes,  the  Greeks  hâve  leffc  no 
buildings  on  a  circular  plan. 

After  the  time  of  Diocletian,  a 
new  style  prevailed  in  Italy.  The 
basilicae  of  Constantine,  as  they  ex- 
isted  préviens  to  their  restoration, 
and,  in  short,  almost  ail  the  first 


Christian  churches,  were  built  ont 
of  the  materials  which  the  old  tem- 
ples affordedin  abundance.  The 
basilica  of  S.  Paolo  fuori  le  mura 
still  contains  a  large  portion  of  the 
columns  which  had  originally  be- 
longedto  the  mausoleum  of  Adrian. 
The  style  of  thèse  basilics  may 
with  propriety  be  termed  Roman- 
Gothic.  This  was  followed  by  the 
Greek-Gothic,  of  which  examples 
may  be  found  in  most  of  the  cities 
of  Italy,  as  in  St.  Mark  at  Yenice, 
the  cathedral  at  Pisa,  (built  by 
Buschetto  da  Dulichio,  a  Greek  ar- 
chitect  of  the  llth  century,)  and 
in  the  baptistery  and  leaning  cam- 
panile of  the  same  city  :  spécimens 
abound  aiso  in  Bologna,  Sienna, 
Venice,  Viterbo,  Rome,  &c.  They 
are  chiefly  the  works  of  Nicola  da 
Pisa  and  his  scholars. 

At  the  time  that  the  famous  ca- 
thedral of  Milan,  the  perfection  of 
the  Lombard-Gothic  style,  was  in 
hand,  Brunelleschi  was  advancing 
a  step  further,  and  had  begun  the 
restoration  of  classical  architecture 
in  the  great  cupola  of  Sta  Maria 
del  Piore  at  Florence  ;  his  prototype 
seeming  to  hâve  been  the  temple 
of  Minerva  Medica,  to  which  his 
work  has  sufficient  resemblance  to 
justify  the  allusion  to  it.  He  suc- 
ceeded  in  his  enterprise,  and  thus 
gave  a  death-blow  to  the  Italian- 
Gothic  of  ail  sorts.  L.  B.  Alberti, 
Bramante,  and  Fra.  Giocondo  re- 
storedtheuseoftheorders;  Michael 
Angelo,  Raphaël,  Sangallo,  Palladio, 
and  Scamozzi  completedthe  change; 
the  church  of  St.  Peter  rose,  and 
every  Uttle  city  began  to  provide 
itself  with  a  Duomo. 

The  fora  of  the  ancients  were 
large  squares  surrounded  by  por- 
ticoes,  which  were  appUed  to  dif- 
férent purposes.  Some  parts  of 
them  answered  for  maiket-places, 
other  parts  for  the  public  meetings 
of  the  inhabitants,  still  other  parts 
for  courts  of  justice.  The  forum 
also  occasionally  afforded  accom- 
modation fox  ^ifc  %\isyw^  q1  ^ga&L.-  \ 
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aton.  Rome  contained  seventeen 
fora,  of  which  fourteen  were  used 
for  the  show  and  sale  of  goods, 
provisions,  and  mercbandise,  and 
were  called  Fora  Venalia  ;  the  other 
three  were  appropriated  for  civil 
and  judidal  proceedings,  and  hence 
called  Fora  Clvilia  et  Judidalia. 
Of  the  latter  sort  was  the  forum 
of  Trajan. 

The  forum  of  Julius  Cœsar  was 
far  more  splendid  than  the  Forum 
Romanum:  it  cost  upwards  of 
£800,000  sterling,  and  stood  in 
the  neighbourhood  of  the  Campo 
Vaccino,  to  the  east  of  the  temples 
of  Peace  and  of  Antoninus  and 
Faustina. 

In  the  vicinity  of  that  last  named 
was  the  forum  of  Augustus:  the 
temple  of  Mars  bis  Ultor  decora- 
ted  the  centre  of  it. 

The  forum  of  Nerva,  called  also 
the  Forum  Transitorium,  begun  by 
Domitian,  was  decorated  by  Alex- 
ander  Severus  with  colossal  statues 
of  the  emperors,  some  of  which 
were  equestrian.  Parts  of  this 
forum  are  still  in  tolerable  préser- 
vation. 

The  forum  of  Trajan,  which  bas 
lately  been  accurately  traced  by 
means  of  very  extensive  excavations, 
and  the  demoUtion  of  a  great  num- 
ber  of  bouses,  was  by  far  the  most 
magnificent.  The  Trajan  column 
formed  one  of  its  omaments  :  the 
architect  was  ApoUodorus,  and  its 
situation  was  between  the  forum  of 
Nerva  and  the  CapitoL 

The  basilica  (a  tenu  now  applied 
to  the  cathedrals  of  Rome)  was 
originally  a  court  of  justice.  Like 
the  forum,  it  was  fumished  with 
shops  for  the  merchants  and  bank- 
ers.  In  the  place  called  the  Comi- 
tium  were  four  basilicœ,  viz.  that 
of  Paulus,  the  Basilica  Opimia, 
Julia  (built  by  Vitruvius),  and  Por- 
tia  :  besides  thèse,  the  most  impor- 
tant were  those  of  Sidnius,  Sem- 
pronius,  Caius  and  Lucius,  Antoni- 
nus Pius,  and  the  Basihca  Argen- 
tanorum,    or  of  the    goldsmiths. 
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Some  of  less  considaration  atood 
in  the  vicinity  of  the  Forum  Bo- 
manum. 

The  modem  halls  of  Italy  in 
some  respects  answer  the  purpoae 
of  the  andent  basilicsé.  Those 
most  worthy  of  notice  are  at  Veoioe, 
Yicenza,  Padua,  and  Brescîa. 

Near  the  Tarpdan  rock  stood 
the  famous  prison  built  by  Ancas 
Martius,  which  was  alterwards  cal- 
led TuUiana,  from  the  additions 
thereto  by  Servius  Tullius.  The 
Curia  Hostilia,  where  the  senate 
frequently  met,  was  the  Comitium: 
at  its  entrance,  close  to  the  tem- 
ple of  Satum,  was  the  Milliarium 
Aureum,  the  central  point  from 
which  ail  the  roads  to  the  difiierent 
provinces  diverged,  and  near  to 
which  ran  the  gaUery  constructed 
by  Caligula,  which  joined  the  Pa- 
latine and  Capitoline  hills.  It  was 
constructed  with  dghty  colunms  of 
white  marble. 

The  porticoes  of  Pompey,  Au- 
gustus, Domitian,  and  Nero  were 
the  most  celebrated  of  Rome.  The 
first- named  afforded  a  refireshing 
retreat  from  the  sun's  rays.  The 
portico  of  Augustus  was  construct- 
ed with  columns  of  African  mar- 
ble, and  was  omamented  with  fifty 
statues  of  the  Danaides. 

Those  of  Nero,  three  in  number, 
each  three  miles  in  length,  were 
called  Milliariœ,  on  account  of  thdr 
extraordinary  dimensions,  forming 
a  part  of  bis  palace. 

The  pyramidal  form  was  gene- 
rally  appUed  to  tombs.  In  the  he^ 
roic  âges,  a  cône  of  earth,  whose 
base  was  of  considérable  extent, 
covered  the  ashes  of  the  person  to 
be  commemorated.  This  was  the 
practice  of  the  early  âges.  Men 
were,however,  désirons  oftriumph- 
ing  over  death,  and  the  Pyramids, 
as  well  as  numberless  other  monu- 
ments, the  names  of  whose  authors 
are  now  lost,  bave  proved  the 
vanity  of  their  desires  :  the  memory 
of  man  must  dépend  upon  **  deeds 
done  in  the  flesh." 
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The  pyramid  of  Gains  Gestius,  a 
trifle  oompared  vith  those  of  Egypt» 
ia  yet  enormoiu,  consideringthie  in- 
dividual  to  whoae  memory  it  was 
ereeted.  The  tower  oi  Cedlia  Me- 
tella,  cailed  the  Gapo  di  Bove,  on 
the  Âppian  way,  is  a  beautifiil  spéci- 
men of  art  The  Appian,  Flami- 
man,  and  Latin  ways  exhibit  num- 
beriess  sepnlchres  of  an  interest- 
ing  nature.  Those  which  are  found 
with  the  inscription  D.  M.,  or  Diis 
Manibus,  contain  the  ashes  of  the 
penons  whose  names  they  bear; 
bat  the  others  are  mostly  cenotaphs, 
the  bodies  having  been  deposited 
eltewhere. 

Triumphal  arches  may  be  reck- 
oned  among  the  Inxuries  of  the 
Romans.  Nothing  which  could  tend 
to  perpetuate  the  &me  of  the  con- 
qneror  was  omitted  in  the  design. 
Some  of  them  were  with  two,  some 
'with  three  passages.  The  richest 
were  on  the  Triomphal  way.  Those 
which  also  served  as  gâtes  generally 
consisted  of  two  openings,  one  for 
the  carnages  passing  ont  of,  the 
other  for  carnages  passing  into  the 
dty.  With  the  Greeks,  a  trophy 
ereeted  on  the  field  of  battle  was 
held  of  equal  importance  with  the 
triumphal  arch  of  the  Romans»  and 
a  breach  was  sometimes  made  in 
the  walls  to  admit  the  entry  of  the 
conqueror. 

The  Roman  senate  received  the 
conqueror  at  the  Porta  Gapena, 
near  the  Tiber,  which  was  the  en- 
trance  to  the  city  from  the  Appian 
way. 

The  arch  of  Augustus  at  Rimini 
has  but  a  single  passage,  about  33 
feet  wide  :  it  was  crowned  with  a 
pediment,  contrary  to  the  usual 
practice.  This  was  a  beautiful 
spécimen,  but  it  is  much  mutilated. 

That  cailed  the  arch  of  the  Gold- 
smiths  atRomeis  a  curions  example. 
It  is  very  small,  with  a  single  open- 
ing,  whose  crowning  is  a  flat  lintel. 

The  arch  of  Augustus  at  Susa,  a 
small  townjust  on  the  Italian  side  of 
Mount  Genis,  is  extremely  élégant. 
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Those  of  Aurelian  and  Janus  are 
more  singular  than  beantifbL 

The  arch  of  Pola  in  Istria  is  only 
curions  on  account  of  its  affording 
a  justification  of  the  use  of  coupled 
columns,  were  the  authority  of  the 
andents  necessary  for  the  purpose: 
it  was  ereeted  by  Salvia  Posthuma 
in  honour  of  Sergius  Lepidns  and 
his  two  brothers. 

The  arch  of  Trajan  at  Ancona  is 
still  in  tolerable  préservation.  It 
has  long  since  been  stripped  of  it& 
bronze  omaments,  but  their  absence 
has  not  impaired  its  degant  pro- 
portions. 

The  arches  of  Titus  at  Rome 
and  Tngan  at  Benevento  bear  con- 
siderableresemblance  to  each  other. 
That  of  Gayius  at  Verona,  cailed 
'  dd  Gastd  Vecchio,'  no  longer  ex- 
ists.  The  precepts  of  Vitruvius 
hâve  been  confronted  with  his  prac- 
tice in  this  arch;  but  Vitruvius 
Gerdo,  not  Vitruvius  Pollio,  was 
the  architect. 

The  arches  of  Septimius  Sevems 
and  of  Gonstantine  are  with  three 
openings.  The  latter  is  decorated 
with  omaments  shamefully  stripped 
off  from  the  arch  of  Trajan,  which, 
from  their  absurd  application,  ren- 
der  the  barbarism  of  the  robber 
more  disgusting. 

Rome  formerly  contaîned  eight 
bridges.  The  Pons  Sublicius,  built 
by  Ancus  Martius  near  the  Tiber, 
was  of  timber,  so  framed  as  to  re- 
quire  no  iron  bolts  or  ties  for  its 
security.  It  stood  at  the  foot  of 
the  Aventine,  and  was  that  which 
Horatius  Codes  defended.  It  was 
replacedby  one  of  stone  by  JSmilius 
Lepidus,  and  then  had  the  name  of 
iËmilianus.  Tiberius  afterwards 
repaired  it.  Finally,  Antoninus 
Pius  rebuilt  it  of  marble,  whence  it 
obtained  the  name  of  Marmoratus. 

The  Pons  Triumphalis,  near  the 
Vatican,  is  in  ruins  :  few  vestiges 
of  it  exist.  Those  who  triumphed 
passed  over  this  bridge  in  their  way 
to  the  Gapitol. 
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island  in  the  Tiber  :  it  is  nowcalled 
Quattro  Capi.  That  which  led 
from  the  island  to  the  right  bank 
of  the  river  was  called  Pons  Cestius 
or  Esquilinus  :  it  was  rebuilt  during 
the  reigns  of  the  emperors  Valen- 
tinian,  Valens,  and  Gratian. 

Pons  Janiculi,  so  called  becanse 
it  led  to  the  Janiculum,  and  now 
known  by  the  name  of  Ponte  Sisto, 
(from  having  been  restored  by  Six- 
tus  IV.)  was  of  marble,  and  built 
by  Antoninus  Pius. 

Pons  iElius,  built  by  ^ius  Adri- 
anus,  is  still  in  existence.  It  is 
situated  close  to  the  mausoleum  of 
Adrian.  This  having  changed  its 
name  into  that  of  Castel  St.Angelo, 
the  bridge  bas  acquired  a  corre- 
sponding  appellation. 

The  Pons  Milvius,  now  Ponte 
Molle,  is  a  little  way  out  of  the  city, 
on  the  road  to  Florence.  On  this 
bridge  Cicero  arrested  the  ambas- 
sadors  of  the  Allobroges,  and  in  its 
vicinity  Constantine  defeated  Max- 
entius. 

Pons  Senatorius,  or  Palatinns,  is 
partly  remaining,  close  to  the  Pa- 
tine mount. 

Ponte  Salaro  is  over  the  Teve- 
rone,  about  three  miles  from  Rome. 

The  spans  of  the  arches  are  gene- 
rallybut  small;  yetthere  are  some 
few  magnificent  exceptions,  as  in 
the  Ponte  del  Castel  Vecchio  at 
Verona.  This  consists  of  three 
arches,  the  largest  of  which  is  170 
feet  span  ;  its  two  other  arches  are 
smaller:  they  diminish  from  the 
city,  the  left  bank  of  the  river  being 
considerably  lower  than  the  right. 
The  bridge  built  by  Augustus  over 
the  Nar,  near  Nami,  on  the  Flami- 
nian  way,  was  a  single  arch  of  150 
feet  span.  In  the  later  times  of  the 
city,  bridges  were  decorated  with 
trophies,  colossal  statues,  triumphal 
arches,  and  the  like.  Such  was  the 
case  with  the  Pons  JSlius  and  the 
bridge  of  Augustus  at  Rimini. 

The  country  round  Rome  is  co- 
vered  with  the  remains  of  aque- 
ductSt  some  of  which  conveyed  the 


water  to  Rome  firom  a  difttiioe  of 
more  than  60  milea. 

The  first  aquediict  (  Aqoa  Appia) 
was  built,  acoording  to  Diodom, 
by  Appius  Clandiiiiy  In  the  year  of 
the  dty  441.  The  water  wfaich  it 
supplied  was  oolieeted  ftmn  tiie 
neighbouriiood  of  Fraseati,  and  its 
smnmit  was  about  100  ftet  abore 
the  level  of  Rome. 

The  second  (Anio  Vetiu)  was 
begun  forty  years  after  the  list- 
named  by  M.  Curins  DentatnSt  ind 
finished  by  Fnlvios  Flaocns  :  ît  was 
supplied  from  the  country  beyond 
Tivoli.  Near  ^covaro  it  is  eut 
through  a  rock  upwarda  of  a  mile 
in  length,  in  which  part  it  ii  5  feet 
high  and  4  feet  wide.  The  witer 
of  this  aqueduct  was  not  good,  and 
therefore  only  nsed  for  the  most 
ordinary  purposes. 

The  third  (Aqua  Martîa)  was 
supplied  from  a  fbuntain  at  uie  ex- 
tremity  of  the  mountains  of  the 
Peligni.  The  water  entered  the 
city  by  the  Esquiline  gâte.  This 
aqueduct  was  the  work  of  Quintos 
Martius. 

The  fourth  (Aqua  Tepula)  was 
supplied  from  the  vicinity  of  Fras- 
cati. 

The  fifth  (Aqua  Julia)  was  about 
six  miles  long,  and  entered  the  dty 
near  the  Porta  Esquilina. 

The  sixth  (Aqua  Virginis)  was 
constructed  by  Agrippa  thirteen 
years  after  that  immediately  pre- 
ceding.  Its  summit,  in  the  terri- 
tory  of  Tusculum,  was  about  eight 
miles  from  Rome,  which  it  entered 
by  the  Pincian  gâte.  This  vrater 
still  bears  its  andent  appellation, 
being  called  Aqua  Yergine. 

The  seventh  (Aqua  Alsietina, 
called  also  Augusta,  from  the  use 
to  which  Augustus  intended  to  ap- 
ply  it  for  supplying  his  Naumachia,) 
was  brought  from  the  lake  whose 
name  it  bears. 

The  dghth(AquaClaudia),whose 
summit  is  about  forty  miles  from 
Rome,  was  begun  by  Caligula,  and 
completed  by  Claudius.    It  enters 
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tlie  chy  at  the  Porta  Nevia»  near 
the  Esqmline  mount.  The  qnality 
of  the  ^vater  whidi  this  aqueduct 
supplies  is  better  than  that  of  any 
of  Âe  others. 

The  ninth  (Anio  noYus,  to  dis- 
tingoish  it  from  the  second-named 
water,)  was  begon  and  finished  by 
the  same  persons  as  the  last  men- 
tioned.  It  is  the  water  of  the  Anio, 
which,  being  exceedingly  thick  and 
isuddy  after  the  rains,  is  conveyed 
mto  a  large  réservoir  at  some  little 
distance  fit>m  Rome,  to  allow  the 
mud  to  subside. 

The  Aqua  Felice  is  modem,  and 
was  erected  by  Sixtus  V.  in  1581. 

The  popes  hâve,  from  time  to 
time,  been  at  considérable  pains 
and  expense  in  repairing  and  re- 
newing  the  aqueducts;  but  the 
quantity  of  water  delivered  is  con- 
stantly  diminishing.  Intheancient 
dty,  the  total  sum  of  the  areas  of 
the  different  pipes  (which  were 
about  an  inch  in  diameter)  through 
which  the  above  immense  quantity 
of  water  was  delivered,  amounted 
to  about  14,900  superfidal  inches  ; 
but  the  supply  was  subsequently 
reduced  to  1170. 

The  waters  were  collected  in  ré- 
servoirs called  castella,  and  thence 
were  conveyed  through  the  city  in 
leaden  pipes.  The  keepers  of  the 
réservoirs  were  called  castellani. 
Agrippa  alone  built  thirty  of  thèse 
réservoirs  during  bis  œdileship. 
There  are  flve  modem  ones  now 
standing  in  the  city  :  one  at  the 
Porta  Maggiore,  Castello  deir  Ac- 
qua  Giulia,  dell'  Acqua  Felice,  dell' 
Acqua  Paolina,  and  that  called  the 
Fountain  of  Trevi. 

In  later  times,  the  bath  was  al- 

ways  used  by  the  Romans  before 

they  went  to  their  supper.    The 

rich  generally  had  bot  and  cold 

baths  in  their  own  bouses  ;  and  it 

was  not  till  the  time  of  Augustus 

that  the  baths  assumed  an  air  of 

grandeur  and  magnificence.    They 

were  called  Thermae,  that  is,  bot 

baths,  though  the  same  pile   of 
_ 


building  always  contained  cold  as 
well  as  bot  baths.  Différent  au- 
thors  bave  reckoned  as  many  as 
800  public  baths  in  Rome.  The 
chief  were  those  of  Agrippa,  Nero, 
Titus,  Domitian,  Caracalla,  Anto- 
ninus,  and  Diodetian.  Their  ves- 
tiges indicate  the  amazing  magnifi- 
cence  of  the  âge  in  which  they 
were  erected.  The  pavements  were 
mosaic,  the  vaulted  ceilings  were 
gilt  and  painted,  and  the  walls  in- 
crusted  with  the  richest  marbles. 
Some  of  the  finest  and  best  pre- 
served  remains  of  ancient  Greek 
sculpture  bave  been  restored  tolight 
from  thèse  édifices.  It  was  from 
thèse  that  Raphaël  took  the  hint 
for  bis  fantastic  décorations  of  the 
Vatican,  and  the  first  restorers  of 
art  drew  their  resources. 

Dramatic  entertainmentswere  first 
introduced  at  Rome  in  the  391  st 
year  of  the  city.  In  ancient  times 
the  people  stood  during  the  per- 
formance. For  a  considérable  pé- 
riod  the  théâtres  were  mère  tempo- 
rary  buildings  constmcted  of  wood. 
The  most  splendid  of  thèse  upon 
record  was  that  of  Marcus  iEmHius 
Scaurus  :  it  was  magnificently  de- 
corated,  and  was  capable  of  con- 
taining  80,000  persons. 

It  was  in  Pompey's  second  con- 
sulship  that  the  first  stone  théâtre 
was  erected:  this  accommodated 
40,000  spectators.  To  avoid  the 
animadversions  of  the  censors,  (f<^ 
the  magistracy  did  not  yet  sanction 
theatrical  exhibitions,)  he  dedicated 
it  to  Venus. 

Several  other  théâtres  afterwards 
arose:  that  of  Marcellus  can  still 
be  distinctly  traced,  and  part  of  the 
circular  façade,  in  tolerable  pré- 
servation, is  singularly  élégant. 
The  théâtre  of  BcJbus  was  also  of 
considérable  celebrity. 

The  théâtres  were  open  at  top 
to  the  heavens;  but  in  times  of  rain 
or  excessive  beat,  means  were  pro- 
vided  for  covering  them  with  a 
species  of  cloth  awning,  by  which 
the  inclemencyof  the weajther  mi^ht  l 
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be  whoUy  or  partially  excluded. 
Their  gênerai  form  on  the  planwas 
that  of  the  letter  D.  The  seats 
{ffradwi)  rose  behind  each  other, 
like  steps.  The  front  row  was  as- 
signed  for  the  use  of  the  senators 
and  the  ambassadors  of  foreign 
States.  Fourteen  rows  behind  this 
were  reserved  for  the  équités,  and 
the  rest  were  open  for  the  public 
generally.  The  beautifol  Olympia 
3ieatre,  by  Palladio,  at  Vicenza, 
was  formed  on  the  model  of  the 
ancient  Roman  théâtres,  and  gives 
one  an  excellent  idea  of  their  effect. 

Like  the  théâtres,  amphithéâtres 
were  at  first  constracted  of  wood, 
and  were  only  temporary.  The  fiist 
amphithéâtre  of  stone  was  built  by 
Statilius  Taurus,  at  the  désire  of 
Augustus. 

Of  ail  the  monuments  of  anti- 
quity,  noDe  is  capable  of  creating 
such  sublime  sensations  in  the  mind 
as  the  stupendous  amphithéâtre 
'  generally  called  the  Coliseum.  It 
was  commenced  in  the  time  of 
Yespasian,  and  completcd  by  Titus. 
The  plan  of  it  is  aval,  and  its  ac- 
commodation was  for  &7,000  spec- 
tators,  who  could  enjoj  the  exhibi- 
tions therein  without  crowding  each 
other. 

That  part  in  whidi  thegladlators 
fought  was  at  the  bottom,  and  was 
called  the  arena,  from  bàng  usually 
covered  with  sand  to  ab^orb  the 
blood  spilt  in  the  savage  conflicts 
for  which  it  was  nsed.  The  arena 
was  encircled  by  a  wall,  called  the 
podium,  which  projected  at  top. 
Tb"  5)odium  was  fifteen  or  sixteen 
feet  m  height  :  immediately  round 
it  sat  the  senators  and  foreigpa  am- 
bassadors. As  in  the  théâtres,  the 
seats  rose  at  the  back  of  each 
other:  fourteen  rows  in  the  rear  of 
the  podium  being  allotted  to  the 
équités,  and  the  remainder  to  the 
public  generally,  who  sat  on  the 
hare  stone;  but  cushions  were  pro- 
vided  for  t&e  senators  and  équités. 
Though  open  to  the  sky,  thebmld- 
ing  waê  occasionally  covered  by 
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means  similar  to  those  used  in  the 
théâtres. 

The  amphithéâtre  at  Verona  is 
still  in  excellent  préservation. 

The  Naumachiae,  or  buildings  for 
the  exhibition  of  sham  naval  com- 
bats, were  somewhat  similar  on 
their  plans  to  the  circi,  to  which 
purpose  also  sometimes  thèse  latter 
were  appropriated.  The  amphithé- 
âtres were,  moreoyer,  occasionally 
used  for  the  same  sort  of  displajr. 

Those  of  Augustus  and  Domitian 
were  the  most  magnificent. 

The  circus  was  a  long  narrow 
building,  wbose  length  to  itsbreadth 
was  generally  as  five  to  one  :  it  was 
divided  down  the  centre  by  an  or- 
namented  barrier,  called  the  tphta. 
Thèse  buildings  were  used  for  the 
célébration  of  games,  racing,  &c.; 
and  sometimes  also  for  makmg  ha- 
rangues to  the  people. 

The  first  circus  of  stone  is  attri- 
buted  to  Tarqmn,  and  was  situated 
between  the  Palatine  and  Aventine 
mounts. 

The  CircQS  Maximus  was  much 
improved  and  altered  by  Julius 
Cœsar,  who  supplied  it  with  wàter 
fbr  the  purpose  ofoocasionaUy  using 
it  as  a  naumaehia.  Augustus  made 
great  additions  to  it,.  decorating  it 
with  the  fsmous  obetisk  whieh  now 
stands  in  the  Fiazza  del  Popolo, 
where  it  was  placed  by  Fontana 
in  the  year  1589,  during  the 
pontificate  of  Sixtus  Y.  Bekig 
much  dilapidated,  it  was  repaired 
under  Antoninus,  and  afterwards 
embellished  with  a  second  obelisk, 
which  bas  found  a  resting-place  in 
front  of  the  church  of  St.  John 
Lateran,  where  it  was  set  up  by  the 
same  Fontana.  No  vestiges  of  this 
circus  remain. 

The  circus  of  Flaminius,  in  the 
vicinity  of  the  Panthéon  of  Agrippa, 
was  of  considérable  dimensions, 
and  yery  magnificent. 

The  Circus  Agonalis  occupied  the 
sîte  oi  '?îVï^  \&  xtfs^  knowu  by  the 
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whereof  rame  portkm  of  the  baâlica 
of  St.  Pet«r  is  seated,  was  a  splen- 
did  building.  The  obdisk  now 
standing  in  the  open  drcular  piazza 
before  St.  Peter's  beionged  to  this 
eircns. 

Those  of  Flonu,  Antoninus,  and 
Aurelian,  are  no  longer  even  in 
mins  ;  but  that  of  Caracalla  is  suf- 
fidently  perfect  to  trace  its  plan 
and  distribution.  It  was  736  feet 
in  length. 

The  streets,  in  the  time  of  Au- 
gustus,  were  narrow  and  irregular. 
After  the  great  fire  in  Nero's  reign, 
the  dty  -was  rebuilt  with  greater 
splendour.  The  streets  were  then 
set  out  straight,  and  considerably 
broader  than  before.  Those  houses 
wherein  several  familles  dwelt  were 
called  vmuUb.  Domuê  was  the  ex- 
pression of  a  house  occupied  by 
one  familj  only. 

We  know  little  of  the  form  of  the 
Roman  houses,  though  VitruTius 
bas  described  at  suificient  length 
the  différent  apartments  of  which 
they  consisted. 

The  small  houses  discovered  in  the 
ruins  of  Pompeii  can  bear  but  little 
if  any  resemblance  to  the  houses  of 
the  opulent  inhabitants  of  Rome. 
The  most  celebrated  were  those  of 
the  Gordians,  P.  Yalerius  Publicola, 
Cœsar,  Sallust,  Mecaenas,  Cicero, 
Verres,  Augustus,  and  Lucullus. 
The  Domus  aurea  of  Nero  was 
probably  the  most  magnificent  in 
Rome.  The  TiUa  of  Adrian,  at 
Tivoli,  was  so  extensive,  that  it  al- 
most  deserved  the  name  of  a  city. 
Immense  ruins  of  the  palaces  of 
the  Cœsars  are  still  to  be  seen. 

Rome  was  decorated  with  num- 
berless  pillars.  The  most  remark- 
able  are  fortunately  in  an  excellent 
state  of  préservation,  namely,  those 
of  Trajan  and  Antoninus. 

The  column  of  Trajan  stood  in 
that  emperor*8  forum  :  it  is  about 
12  feet  in  diameter  at  its  base,  and 
(including  the  pedestal)  is  about 
125  feet  in  height.  The  ascent  to 
the  gallery  on  the  top  of  the  abacus 


of  its  capital  is  by  185  steps,  each 
2  feet  9  inches  long,  winding  round 
the  column,  and  lightedby40  open- 
ings.  A  colossal  statue  of  Trajan 
formerly  crowned  the  top  ;  but  St. 
Peter  has  long  since  deposed  the 
emperor. 

The  column  of  Antoninus  is  17C 
feet  high,  its  number  of  steps  106, 
with  56  openings  for  the  admission 
of  light.  Sixtus  y.  caused  its  pe- 
destal to  be  cased,  when,  in  1589, 
the  pillar  was  under  repair.  It  was 
this  pontiff  who  elevated  St.  Peter 
to  his  situation,  as  well  on  this  as 
on  the  Trajan  column. 

The  great  sewers  of  Rome  are 
reputed  to  bave  been  the  work  of 
Tarquinius  Priscus.  The  Cloaca 
Maxima,  which  stiU  carnes  some  of 
the  filth  and  waste  water  of  Rome 
into  the  Tiber,  was  the  work  of 
Tarquinius  Superbus. 

The  public  ways  were  not  only 
some  of  the  most  stupendous,  but 
also  the  most  useful  of  the  Roman 
Works. 

The  first  road  which  the  Romans 
paved  was  the  Via  Appia,  so  called 
because  it  was  executed  by  order 
of  Appius  Claudius.  He  carried  it 
as  far  as  Capua,  whence  it  was  af- 
terwards  continued  to  Brundusium 
— ^in  ail,  a  distance  of  350  miles* 
It  is  still  entire  in  many  places, 
though  more  than  twenty  centuries 
bave  elapsed  since  its  construction. 
It  was  properly  called  *  Regina^ 
Viarum.' 

The  Via  Numicia  led  to  Brindis 
(Brundusium);  the  Via  Flaminia 
to  Rimini  and  Aquileia;  the  Via 
Aurélia  was  along  the  coast  of 
Etruria  ;  the  Via  Cassia  ran  to  Mo- 
dena,  between  the  Flaminian  and 
Aurelian  ways;  the  Via  iËmilia 
extended  from  Rimini  to  Piacenza. 

The  smaller  ways  were,  the  Via 
Prœnestina  to  Palestrina  (the  an- 
cient  Praeneste)  ;  Tiburtina  to  Ti- 
voli; OstiensistoOstia;  Laurentina 
to  Laurentum,  south  of  Ostia  ;  Sa- 
laria, &c.  The  cross-roads  were 
called  Dvïexl\c\)i\&. 
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Italian  architecture  comprises  so 
many  diverSities  that  it  is  hardly 
possible  to  affix  to  it  any  thinglike 
a  predse  character,  except  by  limit- 
ing  it  to  a  particular  epoch  or 
schooli  or  to  one  spécial  class  of 
buildings  ;  and  even  then  the  ex- 
ceptions may  be  more  numerous 
than  the  examples  referred  to  as  a 
standard.  With  many  vices  and 
defects,  it  possesses  many  excel- 
lences and  recommendationSi  and  a 
variety  of  resom'ces,  which  render 
it  capable  of  being  twned  to  far 
greater  accoont  than  hitherto  has 
been  donc.  But  if  on  the  one 
hand  it  affords  much  scope  to  the 
architecte  it  calls  on  the  other  for 
the  exercise  of  discriminating  taste  ; 
one  that  not  only  rejects  what  is 
positively  bad,  but  is  capable  of 
re-combining  ail  the  better  élé- 
ments of  the  style,  so  as  to  impart 
to  them  originality  and  freshness, 
without  forfeiting  what  is  valuable 
in  and  characteristic  of  the  style 
itself  ;  so  that,  instead  of  appearing 
contrary  to  its  genius,  the  novel 
forms  and  effects  that  may  be  pro- 
duced  shall  seem  to  be  beauties, 
which  hâve  merely  been  lying  la- 
tent, and  waiting  for  a  discoverer 
to  bring  them  to  light.  A  style  is 
to  be  judged  of,  not  only  retro- 
spectively  by  what  it  has  produced, 
but  prospectively  also,  according  to 
what  it  is  capable  of  supplying. 
Nevertheless,  so  far  from  being  at 
ail  encouraged,  such  view  of  the 
subject  is  kept  out  of  sight  as  much 
as  possible;  and  précèdent  is  al- 


JAC 

Jack,  an  instrument  for  raising  a 
heayy  weight  through  a  short  dis- 
tance ;  it  consists  of  a  strong  pièce 
of  wood,  with  an  iron  rack  which  is 
moyed,  by  wheels  fixed  inside  the 
wood,  from  a  handle  outside 
Jac^,  in  navigation,  a  âag  or  colour  ; 
a  small  union  ûag 
^ad-  laoodf  a  native  of  India,  is  im- 
ported  in  loga  from  3  ft.  to  5  ft. 
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lowed  to  usurp  such  sway,  that  any 
departure  from  it,  no  matter  in 
what  spirit,  is  liable  to  be  con- 
founded  with  and  reprobated  as 
capricious  innovation,  although  the 
one  proceeds  quite  in  an  opposite 
direction  to  the  other. 

Italian  churck  (the),  in  the  front  or 
façade,  is  never  true  to  the  internai 
structure  *,  it  is  always  divided  into 
two  apparent  stories,  by  two  heights 
of  pillars,  or  pilasters,  and  by  Win- 
dows, or  alcôves  ;  but  the  greater 
number  of  churches  in  Rome  hâve 
the  outward  look  of  large  dwèlling- 
houses,  a  highly  omamented  centre 
and  wings  less  so,  with  two  or  three 
ranges  of  Windows,  not  differing 
from  a  habitable  honse 

Ivory  is  first  mentioned  in  the  rdgn 
of  Solomon  :  ivory  was  used  in  de- 
corating  those  boxes  of  perfùmes 
whose  odours  were  employed  to 
exhilarate  the  king's  spirits.  It  is 
probable  that  Solomon,  who  traded 
in  India,  first  brought  thence  élé- 
phants and  ivory  into  Judea.  Ca- 
binets and  wardrobes  were  oma- 
mented with  ivory  by  marquetry- 
work.  Thèse  were  called  *  houses 
of  ivory.' — "Eighty  more  chests  of 
ivory,  for  your  use  and  pleasure," 
are  enumerated  in  the  letter  which 
accompanied  the  very  remarkable 
tribute  of  the  Ethiopian  queen, 
Candace,  to  Alexander  the  Great. 

Ivory^black  and  bone-black,  ivory  and 
bone  charred  to  blackness  by  strong 
beat  in  closed  vessels  ;  if  skilfully 
prepared,  they  are  eligible  for  où 
and  water  painting 


JAM 

diameter  ;  the  grain  is  coarse  and 
.  crooked:    used  in  cabinet -work, 

marquetry,  and  tuming,  and  alio 

for  brush-backs 
Jamb,  in  building,  a  supporter  on 

either  side,  as  the  posts  of  a  door 
JambSy  the  side  pièces  of  any  open- 
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JUSTICE,  COURTS  OF. 


JUS 


JmUa,  a  machine  extensively  used 
in  Bengal  and  other  parts  of  India, 
to  raise  water  for  the  irrigation  of 
land.  It  consista  of  a  hollow 
trough  of  wood,  about  15  ft.  long, 
6  inches  wide,  and  10  inches  deep, 
and  is  placed  on  a  horizontal  beam 
lying  on  bamboos  fixed  in  the  bank 
Ô£  a  pond  or  river  :  one  end  of  the 
troiq;h  rests  upon  the  bank,  where 
a  gatter  is  preparedto  carry  off  the 
water,  and  the  other  end  is  dipped 
in  the  water  by  a  man  standing  on 
a  stage,  plunging  it  in  with  liis  foot. 

Januaf  amongthe  Romans,  the  street- 
door  of  a  private  house 

Je^atmmçt  the  art  of  painting  and 
yamishing  on  wood,  leather,  métal, 
or  paper,  after  the  manner  of  the 
Japanese 

Jaune  Minérale.  This  pigment  is  a 
chromate  of  lead,  prepared  in  Paris. 
The  chrome-yellows  hâve  obtained 
other  names  firom  places  or  per- 
sons  from  whence  they  hâve  been 
brought,  or  by  whom  they  hâve 
been  prepared,  such  as  Jamie  de 
Cologne,  &c. 

Jeese  (the  root  of),  a  term  applica- 
ble to  the  genealogy  of  Chnst,  as 
affording  subjects  for  the  painter, 
sculptor,  or  embroiderer 

Jet  d*ÈaUt  a  French  expression,  sig- 
nifying  a  fountain  that  throws  up 
water  to  some  height  in  the  air 

Jetty,  a  part  of  a  building  that  pro- 
jects  beyond  the  rest,  and  over- 
hangs  the  wall  below,  as  the  upper 
stories  of  timber-houses,  bay-win- 
dows,  pent-houses,  small  turrets  at 
the  corners,  &c. 

Jetti/f  a  projecting  érection  into  the 
sea,  partaking  something  of  a  pier, 
mostly  constructed  of  timber,  with 
open  spaces  for  the  sea  to  play 

Jevfri/f  a  district,  street,  or  place  or 
locality,  in  which  Jews  formerly 
resided 

Jiè,  the  overhanging  part  of  a  crâne, 
or  a  triangular  frame  with  a  pulley 
at  the  end,  for  the  chain  to  pass 
over  which  leads  from  the  crâne 

Jib,  in  navigation,  the  foremost  sail 
of  a  ship 


Jib-boom,  a  spar  ron  ont  from  the 
bowsprit 

Jiçger,  a  machine  consisting  of  a  pièce 
of  rope  about  5  feet  long,  with  a 
block  at  one  end  and  a  sheaf  at  the 
other,  used  to  hold  on  the  cable 
when  it  is  heaved  into  the  ship  by 
the  révolution  of  the  windlass 

Jigging,  in  Comwall,  a  method  of 
dressing  the  smaller  copper  and 
lead  ores,  by  the  motion  of  a  wire 
sieve  in  a  kieve  or  vat  of  water 

Joggle^  a  term  in  the  business  of  ma- 
sonry,  the  art  of  joining  and  fitting 
the  stones  together 

Joinery,  the  art  of  joining,  compre- 
hends  ail  the  fixed  wood-work  in- 
tended  for  ornament  or  /^onvenience 
in  the  interior  of  a  house 

Jointy  the  interstices  between  the 
stones  or  bricks  in  masonry  and 
brick-work  are  so  called 

JoistSf  in  carpentry,  the  secondary 
beams  of  a  floor;  those  pièces  of 
Umber  framed  into  girders  and 
summers,  on  which  the  boards  of 
the  floor  are  laid 

Journal,  a  bearing  of  a  shaft  when  it 
is  between  the  points  where  the 
powers  and  résistance  are  applied  ; 
a  bearing  subject  to  torsion 

JvJ}ef  anciently,  the  rood-loft  or  gal- 
lery  over  the  entrance  into  the 
choir  of  a  cathedral  or  church 

Jugumentum,  the  lentil  of  a  door 

Jumpety  a  long  borer  used  by  one 
person 

Jumper  wood,  an  aromatic  and  very 
durable  kind  of  wood 

Junk-rinÇf  a  ring  fitting  a  groove 
round  a  piston,  to  make  it  steam- 
tight.  The  ring  is  tumed  accu- 
rately  to  the  diameter  of  the  cylin- 
der,  and  slightly  hammered  ail 
round  on  the  inside  to  increase  its 
elasticity  ;  it  is  then  eut  open,  and 
put  in  its  place  :  springs  are  some- 
times  used  for  pressing  it  outward. 

Justice  {Courte  of).  Thèse  places 
(according  to  Palladio)  were  an- 
ciently called  basUicœ,  where  the 
judges  attended  to  administer  jus- 
tice, and  where,  sometimes,  great 
and  important  «ffràx%  -^«^  \\«Si^-  k 
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acted:  whence  we  read,  that  the 
tribunes  of  the  people  caused  to  be 
taken  away  a  column  that  inter< 
rupted  their  benches,  froin  the  Ba- 


KA6 

Ka6E|  andently  applied  to  cbantry 
chapels  enclosed  with  lattices  or 
screen-work 

Kaolitif  alumiaoQS  earth  ;  the  porce- 
laia  earth  of  the  Chiaese 

KazcTf  in  Comwall,  a  sieve 

Kedgmfft  in  navigation,  a  term  Qsed 
when  a  vessel  is  brought  up  or 
down  a  narrow  river  or  over  a  bar 

KeelffaUe,  in  ship-building,  a  stoong 
thick  piepe  of  timber  bolted  to  the 
bottom  of  the  real  keel,  vrhich  is 
very  useful  in  preserving  it 

KeeUf  in  navigation,  small  vessels  that 
carry  coals  down  the  river  Tyne 

Keelaorif  in  ship-building,  the  pièce 
of  timber  attached  to  a  ship's  keel 

Keept  the  chief  tower  or  dungeovof 
a  Norman  castle 

KeepinÇf  in  painting,  is  the  observance 
of  a  due  proportion  in  the  gênerai 
light  and  colouring  of  a  picture,  so 
that  no  part  be  too  vivid  or  more 
glaring  than  another,  but  a  proper 
harmony  and  gradation  be  évident 
in  the  whole  performance 

Kept  down  is  a  term  implying  gloomi- 
ness  of  tint,  or  an  object  so  shaded 
vrith  fiiscons  colour  that  its  form 
can  scarcely  be  determined  ;  which 
object  is  not  iutended  to  be  seen 
by  the  spectator  until  he  has  re- 
guhirly  observed  ail  the  other  parts 
of  the  painting,  but  which  is  ne- 
cetsary  to  the  composition 

Kermès  lake^  an  ancient  pigment,  per- 
haps  the  earliest  of  the  European 
lakes  :  the  name  is  probably  derived 
from  the  alkermes  of  the  Arabians, 
fîrom  Kerman,  the  ancient  Carma- 
nia,  on  the  borders  of  Persia 

Kemedf  a  term  applied  to  a  heap  of 
mundic  or  copper  ore  hardened  by 
fying  exposed  to  the  sun 
^e/érA,  in  naYigation,  a  veasd  mt\i 

witb  maats  and  sails 
JJTepeig^  in  ship-building,  answer  t\ie 
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silica  Portia  ;  which  was  at  Home, 
near  the  temple  of  Romulus  and 
Remus,  and  is  now  the  church  of 
St.  Cosmus  and  Damianus. 


KIN 

purpose  of  timber-heads,  and  are 
sometimes  fixed  te  the  spirketing 
on  the  quarter-deek,  when  the  tim- 
ber-heads  are  déficient 

Kej/t  a  term  applied  to  a  painting 
when  one  object,  generally  the  prin- 
cipal one,  is  so  worked  up  to  its 
proper  tone,  strength  of  colouf, 
&c.,  that  the  painter  is  compeUed 
to  finish  the  whole  pièce  in  a  maa- 
teriy  manner  :  this  is  said  to  bave 
been  the  {«actice  of  Titian 

Key-growing  machine^  a  machine  for 
cutting  thé  grooves  or  key-ways  ia 
the  boss  of  a  whed  to  be  fixed  on 
a  shaft 

Keyscrew,  a  lever  used  for  tnming 
screws 

Keystone,  the  stone  in  an  arch  which 
is  equally  distant  from  its  springing 
extremities.  In  a  circular  arch 
there  will  be  two  key-stones,  one 
at  the  summit  and  the  other  at  the 
bottom  thereof:  in  semi-circular, 
semi-elliptical  arches,  &c^  it  is  the 
highest  stone,  frequently  scn^ 
tured  on  the  face  and  retom 
sides. 

Kiabooca  wood^  or  Ambayna  wood, 
imported  from  Sincapore,r  is  very 
omamental,  and  is  used  for  small 
boxea  and  writing-desks,  and  other 
omamental  works 

Kibbal,  a  bucket  in  which  ore  is  raised 
from  the  mines 

Kievet  a  vat  or  large  iron-bonnd  tub 
for  washing  of  ores 

Kilkenny  marble^  a  fine  black  marble, 
full  of  shells  and  corolloid  bodies 

KiUoit  a  clay  slate  occurring  in  dif- 
férent parts  of  a  mine 

KiUepe,  andently  a  gutter,  grcove,  or 
channel 

Kilogramme  (pronounced  JTtfo),  a 
*¥ xeike\i  ^€\^\.^  «ofû^^^Git  to  Sfts. 

King-at-artnsÀ't^VcMÈL^  ,^\swMà^ 
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officer  at  àrms»  t>f  whom  there  are 
three  :  Garter,  Norroy^  aiid  Glai^n- 
eienx 

Kinff'postj  the  middle  post  of  a  tbof, 
standing  in  the  4ie-beam  and  reach- 
ing  up  tt>  the  ridge;  it  is  often 
formed  into  an  octagonal  column 
Vrith  capital  And  base,  and  small 
struts  or  braces,  vrhich  are  slightly 
carved,  spfeading  from  it  above  the 
capital  to  some  other  timbers 

KingHûn^s  vattet  a  flat  valve  fbrm- 
ing  the  outlet  of  the  blow-off  pipe 
of  a  marine  engine  :  it  opens  from 
the  side  of  the  vessel  by  tuming  a 
screvf 

King  wood,  called  also  violet  tffoodt  is 
imported  from  the  Brazils  :  it  has 
violet-streaked  tints,  and  is  nsed  in 
tumery  and  small  cabinet-work 

finir,  church,  a  tenu  still  nsed  in 
Scotland,  formerly  so  in  England 

KHnometeff  or  CHmometer^  an  instru- 
ment contrived  to  measure  the  in- 
clinations of  stratified  rocks,  the 
dedivity  of  mountains,  and  the  dip 
of  minerai  strata 

KneCy  a  term  sometimes  nsed  for  the 
retmn  of  the  drip«>stone  at  the 
spring  of  an  arch 

KneeSf  in  ship  -  building,  are  the 
crooked  pièces  of  oak  timber,  or 
iron,  which  secure  the  beams  to 
the  side  of  the  ship 

Knight-headi  or  boUard'-timbers,  the 
timbers  on  each  side  nearest  the 
stem,  and  continued  high  enough 
to  secure  the  bowsprit 

Knits,  small  particles  of  lead  ore 

KnockingSf  lead  ore  with  spar,  as  eut 
from  the  veins 

Krtot  or  Knoby  a  boss;  a  round  bunch 
of  leaves  or  flowers,  or  other  oma- 
ment  of  a  similar  kind 

Knuckle- timber f  the  fbremost  top 
timber  in  the  ship  that  forms  the 
buck-head;  the  timbers  abaft  it, 
as  far  as  the  angle  is  continued, 
may  be  called  knuckle-timbers 

Krenu,  CremSy  or  Kremnitz  white^ 
a  white  carbonate  of  lead,  named 
from  Crems  or  Krems,  in  Austria  ; 
also  called  Vienna  white 

Ktfanizing  and  Bumettizing.     Kyan- 


izing  is  a  nmple  pitieess  by  means 
of  vrhich  timber,  canvas,  and  cord- 
age» &c.  may  be  preserved  from 
the  effect  of  dry-rot,  and  seasoned 
in  a  very  short  time.  It  was  in- 
Vented  by  Mr.  Kyan,  vrho  obtained 
a  patent  for  it,  which  was  purchased 
by  a  Company  called  the  'Anti- 
Dry-rot  Company,'  constituted  and 
empowered  by  Act  of  ParUament. 

The  timber  is  prepared  as  fol- 
lows  :  a  woôden  tank  is  put  together 
80  that  no  métal  of  any  kind  can 
come  in  contact  with  the  solution 
when  the  tank  is  Charged. 

The  solution  consists  of  corrosîve 
eublimate  and  water,  in  the  pro- 
portion of  1  tb.  of  corrosive  subli- 
mate  to  10  gallons  of  water  as  a 
maximum  strength,  and  1  tb.  to  15 
gallons  as  a  minimum,  ac^rding  to 
the  porosity  or  absorpti^  of  the 
timber  subjected  to  the  process. 

Oak  and  fir  timber  absorb  nearly 
alike,  but  the  domestic  woods,  such 
as  beech,  poplar,  elm,  &c.  are  m«re 
porous. 

An  hydrometer  will  mark  accu- 
rately  the  strength  of  the  solution, 
waterbeingO°(t;tV/ffdiagram);  then, 
when  the  hydrometer  sinks  to  6**, 


Water. 


1  Ib.  Y)f  cor.  sub.  to 
15  gai.  of  water. 

loU'  1  Ib.  to  10  gai.  do. 


15 


80 


\ 


~~  llb.  to  5  gai.    do. 
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it  dénotes  that  the  solution  con- 
tains  Itb.  of  sublimate  to  15  gallons 
of  water  ;  vrhen  it  lises  to  17%  1  ft. 
of  sublimate  to  5  gallons. 

As  a  gênerai  rule,  when  it  stands 
midway  between  5°  and  10°,  the 
solution  wHl  be  the  proper  strength. 
The  corrosiTe  sublimate  mil  dis- 
solve best  in  tepid  water. 

The  period  required  for  satu- 
rating  timber  dépends  on  its  thick- 
ness:  24  hours  are  required  for 
each  inch  in  thickness,  for  boards 
and  small  timbers. 

The  timbers,  after  saturation, 
should  be  placed  under  a  shed  or 
cover  firom  the  sun  and  rain,  to  dry 
gradually. 

In  aboutl4  days,  deals  and  timber 
not  exceeding  3  inches  in  thickness 
will  1^  perfectly  dry  and  seasoned, 
and  wt  for  use.  Large  timbers  will 
require  a  proportionate  time,  ac- 
cording  to  their  thickness. 

The  solution  may  be  used  ad 
infinitum,  as  its  strength  is  not 
diminished  ;  but  it  will  be  advisable 
to  ascertain  occasionally  by  the 
hydrometer  that  it  contains  the  re- 
quired proportions  of  corrosive  sub- 
limate and  water. 

Professor  Faraday  and  the  late 
Dr.  Birkbeck  hâve,  with  many 
other  scientific  men,  testified  in  the 
strongest  manner  to  the  efficacy  of 
this  solution.  The  former  says, 
with  respect  to  the  pénétration  of 
the  solution  by  steeping,  without 
pressure,  that  it  may  be  tested  by 
the  application  of  a  drop  of  hydro- 
sulphuret  of  ammonia,  whicb  will 
tum  black  on  meeting  with  the 
mercury. 

In  the  cube  of  elm,  the  corrosive 
sublimate  may  be  traced  by  the 
above  test  to  the  depth  of  from 
-^  to  ^  of  an  inch  ;  by  the  test  of 
voltaic  action,  firom  f  to  1  inch. 

In  the  cube  of  oak,  with  the  same 

test,  it  was  found  at  ^  of  an  inch, 

bat  irregaïar,  and  apparently  fol- 

lowed  tbe  ûasurea  of  the  wood;  by 

voltaic  action,  not  qoite  ao  f ar  aa 

in  tbe  elm, 
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In  the  cube  of  fir,  the  pénétra- 
tion was  the  least  by  the  common 
test,  i  to  ^  of  an  inch  ;  by  voltaic 
action,  ^  of  an  inch,  the  turpentine 
in  the  wood  piobably  beiiig  the 
obstruction  to  pénétration. 

From  this  testimony  it  is  évident 
that  when  pressure  is  not  used,  the 
timber  should  be  worked  up  into 
the  form  required  before  immersion. 

The  patentées  or  company,  who 
hâve  also  the  means  of  saturating 
with  hydraulic  pressure  at  their 
establishment,  similar  to  that  at 
Portsmouth  Dockyard,  under  Sir 
William  Bumett's  proceit,  grant 
Ucenses  at  the  rate  of  5«.  per  cubic 
foot  internai  dimensions  of  the  tank, 
and  sell  corrosive  sublimate  at  4«. 
per  ft. 

l^ft.  is  sufficient  to  saturate  a 
load  of  timber  of  50  cubic  feet,.  at 
the  rate  of  1  &.  of  sublimate  to  15 
gallons  of  water. 

The  process  bas  been  for  several 
years  extensively  used  for  aleepers 
onrailroads. 

Several  of  the  sleepers  on  tbe 
South  Western  Railway,  which  had 
been  subjected  to  this  process,  were 
taken  up,  owing  to  their  being 
decayed,  particularly  in  the  chalk 
districts.  It  was,  however,  stated 
by  the  engineer  that  they  had 
been  steeped  at  the  company's 
Works  in  a  hasty  manner,  and  that 
he  did  not  consider  it  condusive 
against  the  process;  that  he  had 
never  seen  any  wood  decayed  that 
had  been  steeped  by  the  patentées. 
It  is  also  said  that  neither  Kyan's, 
Bumett's,  nor  Payne's  process,  can 
resist  the  combined  effects  of  mois- 
ture  and  great  beat,  say  80°  Fahr. 

BURNETTIZING. 

Bumettizing  is  the  process  by 
means  of  which  timber,  felt,  can- 
vas,  cordage,  cottons,  and  wooUens, 
may  be  preserved  from  dry-rot, 
mildew,  moth,  and  prématuré  de- 
cay.    It  takes  its  name  fix>m  its 
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OBdtte  la  immcniiig  the 
wbttmeei  abore  enimie- 
1  a  tolntUMi  ùt  ehloride  of 
id  water  in  a  wooden  tank, 
prapottà^  of  1  Ib.  of  chlo- 
siac  to  4  gaUont  of  water 
id,  and  1  Ib.  of  the  ehloride 
illont  of  water  for  the  re- 
r  of  the  artidet,  with  the 
on  of  félt,  whidi  requiret 
the  chloiide  to  2  gaUont  of 

e-inch  deals  require  to  re- 
n  the  tank  or  ciitem  tix 
ind  aU  other  woodi  in  the 
roportion,  or  two  dayt  per 
They  are  then  taken  ont  and 
ier  a  shed,  on  their  ends,  to 
id  require  for  thit  pnrpose 
•nrteen  days  to  three  months, 
ng  to  the  tldcknesB  of  the 
when  they  are  fit  for  nse. 
timber  should  be  rednced  to 
ntling  reqmred  for  nse  before 
bjected  to  this  prooess. 
7BB,  yam  for  cordage,  cottons, 
oollens,  require  to  be  sus- 
l  in  the  solution  for  forty- 
lours. 

process,  however,  with  re- 
o  timber,  is  much  more  ex- 
usiy  and  effectively  done  by 
ilic  pressure  in  Her  Majest/s 
ird  at  Portsmouth,  where 
juantities  of  timber,  &c.,  are 
ed  for  the  use  of  the  Royal 
at  the  various  dockyards  in 
id,  particularly  for  ships' 
ines. 

re  is  a  large  wronght-iron 
52  feet  in  length  and  6  feet 
neter,  with  a  door  2  feet  6 

X  2  feet  at  each  end  for 

?• 

ber  of  ail  sizes  and  descnp- 

)  put  into  this  cylinder,  which 
us  about  twenty  loads.  As 
is  it  is  filled,  and  the  doors 
ecured  both  against  extemal 
temal  pressure,  the  air  is  ex- 
d  in  the  cylinder,  and  also  in 
mber^  by  means  of  an  air- 
worked  by  a  small  rotatory 
oflO-borse  power,  on  the 


Baiiof  DondonaM*!  piinc^ple»  nn- 
ta  the  btrometer  ttandi  al  27^: 
the  Tahre  kading  to  the  air-pamp 
il  then  ahut,  aad  the  cock  of  a  pipe 
leading  tnak  the  tank,  filled  with 
the  sohitkm,  to  the  cylindery  is 
tomedi  the  aolatkni  mahea  into 
the  çyUnder  to  fiU  im  the  partial 
Taconm,  aad  aboQt  ha]2-fi]lt  it,  when 
the  codL  is  tomed*  aad  the  air- 
pnmp  agafai  let  to  wofk  untn  the 
haxometer  ttandi  at  27i%  when  the 
lame  pcoceii  ii  lepeated,  and  the 
cylinder  neadj  fiOed  with  the  lo- 
Intion* 

A  preiinre  of  1501bi.  per  iqnare 
indi  il  then  obtained  by  meani  of 
a  Bramah  foidng-pump,  connected 
with  an  iion  copper  or  reierroir, 
filled  with  the  lolntion,  aad  oom- 
mnnicathig  with  the  cylinder  by 
meani  of  a  p^  This  ii  woiked 
by  hand  nntU  a  valve  plaeedonthe 
top  <rf  the  cylinder,  aad  loaded  to 
the  reqnired  gange,  beg^  to  lift. 

The  timber  ii  then  left  in  thé 
cylinder,  snbject  to  this  pressure, 
for  eight  hours,  which  is  considered 
suffiaent  for  ^e  largest  legs,  eyen 
in  a  rough  state.  The  solution 
being  then  drawn  off  into  the  tank, 
and  the  timber  taken  ont  of  the 
cylinder,  it  is  re-loaded,  and  the 
process  repeated:  the  same  soln^ 
tion  is  nsed  for  two  months,  when 
fresh  is  prepared. 

The  same  process  for  drying  the 
timb^  thus  saturated  is  adopted, 
as  before  stated.  Canvas,  felt,  and 
yam,  &c  are  not  subjected  to 
pressure. 

The  felt  is  nsed  as  alining  to  the 
magazines  of  men-of-war,  between 
two  thicknesses  of  wood;  also  to 
cover  over  the  steam  boîlers  of 
steam  ships  :  it  is  said  to  be  ren- 
dered  much  less  liable  to  combus- 
tion by  the  process. 

It  is  stated  that  in  troj^cal  di- 
mates,  more  espedally  in  AMca, 
the  saturated  can^aa  haa  ctood^^  \ 
dîmate,w\icnt^i<&xm\ft«îWK^\ssa.^ 

decayed. 
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Both  Burnettisdug  and  Kyan- 
îzing  offer  great  adYantages  to  the 
engineer: 

Ist.  Wood  of  every  kind  is  ren- 
dered  more  durable,  and  is  rapidly 
seasoned. 

2ndly.  It  brings  into  gênerai 
use  larch,  poplar,  and  a  variety  of 
other  indigenous  woods,  as  weU  as 
American  pine,  &c.t  which,  with- 
out  the  process,  firom  being  liable 
to  rapid  decay,  and  being  mnch 
inferior  to  Baltic  timber,  are  sel- 
dom  used  in  public  buildings. 

To  the  military  engineer,  thèse 
inventions  offer  still  greater  advan- 
tages.    He  is  frequently  called  on, 
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Laburnum,  a  small  dark-greenish 
broom-wood,  is  sometimes  used  in 
omamental  cabinet-work 

Laèyrinth,  a  séries  of  hedges,  mounds, 
or  walls,  ^th  numer^us  winding 
passages;  intricate  and  winding 
walks  in  a  garden 

Lacitiffj  a  pièce  of  compass  or  knee- 
timber,  fayed  to  the  back  of  the 
figure  and  the  knee  of  the  head 
of  a  ship,  and  bolted  to  each 

Lacker,  a  vamish  applied  upon  tin, 
brass,  and  other  metals,  to  préserve 
them  from  tarnishing,  and  to  im- 
prove  their  colour 

Lac  lake  is  prepared  from  lac,  an 
Indian  drug.  It  resembles  cochi- 
neal  and  kermès,  being  the  produc- 
tion of  a  species  of  insect.  Its  co- 
lour is  rich,  transparent,  and  deep, 
— less  brilliant,  and  more  durable 
than  those  of  cochineal  and  kermès, 
but  inferior  in  both  thèse  respects 
to  the  colour  of  madder. 

Laconicumf  among  the  ancients,  the 
semicircular  end  of  a  bath  ;  a  cir- 
cular  stove,  for  the  purpose  of 
heating  the  sudatories,  or  sweating- 
rooms  of  a  bath  :  the  use  of  the 
dry  bath  is  said  to  bave  been  pré- 
valent among  the  Lacedaemonians 

.  Lacquer.     See  Lacker» 
Lacunariaf  the  ceiling  of  the  ambu- 


in  distant  colonies,  to  oonstmct 
block-houses,  stockades,  bridges, 
and  borracks,  where  the  only  ma- 
terial  to  be  had  in  abundance  is 
the  tree  standing  in  the  fbrest  :  to 
him  a  few  pounds  of  either  ingré- 
dient would  be  invaluable,  by  en- 
abling  him  to  season  and  i^ender 
durable  the  timber  a  few  days  afier 
it  was  eut  down,  and  thm  provide 
him  with  the  ready  means  of  ren- 
dering  a  distant  post  tenable  in  a 
short  time  by  a  small  body  of  men, 
with  the  additional  satisàction  of 
knowing  that  the  work  thus  bastily 
erected  would  be  found  to  be  of  a 
permanent  nature. 
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latoryaround  the  cella  of  a  tem- 
ple or  of  the  portico.  The  beams, 
which  extended  from  the  walls  to 
the  entablature,  were  intersected  by 
others  ranged  longitudinally  :  the 
square  spaces  made  by  thèse  inter- 
secting  beams  were  contracted  to- 
wards  the  top,  and  were  sometimes 
closed  with  single  stones,  which 
might  occasionally  be  removed. 

LacunarSf  in  architecture,  are  panels  or 
coffers  in  the  ceilings  of  apartments, 
and  sometimes  in  the  soffits  of  the 
corona  of  the  lonic,  Corinthian,  and 
Composite  orders 

Lady-chapel,  a  chapel  dedicated  to  the 
blessed  Virgin 

Lake  (colour),  a  name  derived  firom  the 
lac  or  lacca  of  India,  is  the  cogno- 
men  of  a  variety  of  transparent  red 
and  other  pigments  of  great  beauty, 
prepared  for  the  most  part  by  pre- 
cipitating  coloured  tinctures  of  dye- 
ing  drugs  upon  alumine  and  other 
earths,  &c.  The  lakes  are  hence  a 
numerous  class  of  pigments,  both 
with  respect  to  the  variety  of  their 
appellations  and  the  substances 
from  which  they  are  prepared.  The 
colouring  matter  of  common  lake 
is  Brazil  wood,  which  affords  a  very 
fugitive  colour.  Superior  red  lakes 
are  prepared  from  cochineal,  lac. 
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and  kermès  \  but  the  best  of  aU  are 
those  prepared  froïn  the  root  of  the 
rubia  tinctoria,  or  mâdder -plant. 
See  Lae  kUte, 

Lamaf  in  mitiing»  slime  or  schelm 

LaminéBf  the  extremely  thid  plates  or 
layers  of  métal  which  compose  the 
solid  métal 

Laminable,  a  term  applied  to  métal 
which  maybe  extended  by  passing  it 
between  stëel  or  hardened  (chilled) 
Cast-iron  rollers 

Laminàted,  dispôsed  in  layers  or  plates. 
When  métal  can  be  readily  eïtended 
in  ail  directit)ns,  under  the  ham- 
mer»  it  is  said  to  be  malléable,  and 
When  in  fillets  onder  the  roUing- 
presSy  it  is  said  to  be  laminable. 

Lamp-hktdt  is  a  smoke-black,  being  a 
soot  of  résinons  woods  obtained  in 
the  manufacturing  of  tar  and  tur- 
pentine.  It  is  a  pure  carbonaceous 
substance  of  a  fine  texture,  intensely 
black  and  perfectly  durable,  which 
Works  well,  but  dries  badly  in  oil 

Lance  *ùood,  importa  in  lon^  poks 
from  3  to  8  iiiches  in  diameter, 
from  Cuba  and  Jamaica,  is  of  a 
paler  yellow  th&n  box  wood  :  it  is 
selected  for  elastic  works,  as  gig 
shafts,  archery  bows  and  springs, 
surveyors'  rods,  billion!  eues,  &c. 

Lnndscape,  In  landscape  we  iind  Na- 
ture employing  broken  colours  in 
enharmonie  consonance  and  variety, 
and  equally  true  to  picturesque  re- 
lations: she  employs  also  broken 
forras  and  figures  in  conjoint  har- 
mony  with  colours,  occasionally 
throwing  into  the  composition  a 
regular  fonn  or  a  primary. 

Landscape  Gardening,  The  outline 
of  a  wood  may  sometimes  be  great, 
and  always  beautiful,  but  the  first 
requisite  is  irregularity.  That  a 
mixture  of  trees  and  underwood 
should  form  a  long  straight  Une, 
can  never  be  naturel;  and  a  suc- 
cession of  easy  sweeps  and  gentle 
rounds,  each  a  portion  of  a  greater 
or  less  circle,  composing  altogether 
a  Une  Uterally  serpentine,  is,  if  pos- 
sible, worse  ;  it  is  but  a  number  of 

regularities  put  togetherin  adisor- 
__  _ 


derly  manner,  and  equaUy  distant 
from  the  beautifuli  both  of  art  and 
of  nature. 

The  true  beautyof  an  outline  con- 
sists  more  in  breaks  than  in  sweeps  ; 
rather  in  angles  than  rounds;  in 
variety,  not  in  succession.  The 
outUne  of  a  wood  is  a  continued 
Une,  and  small  Tariations  do  not 
savè  it  from  the  insipidity  of  same- 
ness:  one  deep  recess,  one  bold 
prominence,  bas  more  effect  than 
twentyUttleirregularities;  and  that 
one  divides  the  Une  into  parts,  but 
no  breach  is  thereby  made  in  its 
unity  :  a  continuation  of  wood  al- 
ways lemains,  the  form  of  it  only  is 
altered,  and  the  extent  increased: 
thft  eye,  which  hurries  to  the  ex- 
tremity  of  whatever  is  uniform,  de- 
Ughts  to  trace  a  varied  Une  through 
au  its  intricacies,  to  pause  from 
stage  to  stage,  and  so  lengthen  the 
progress. 

The  parts  must  not,  however,  on 
that  account,  be  multipUed  till  they 
are  too  minute  to  be  interesting, 
and  so  numerous  as  to  create  con- 
fusion :  a  few  large  parts  should  be 
more  strongly  distinguished  in 
their  forms,  their  directions,  and 
their  situations  :  each  of  thèse  may 
afterwards  be  decorated  with  sub- 
ordinate  varieties,  and  the  mère 
growth  of  the  plants  wiU  occasion 
some  irregularity:  on  many  occa- 
sions more  wiU  not  be  required. 
Every  variety  in  the  outUne  of  a 
wood  must  be  a  prominence  or  a 
recess  ;  breadth  in  either  is  not  so 
important  as  length  to  the  one  and 
depth  to  the  other  :  if  the  former 
ends  in  an  angle,  or  the  latter  di- 
minishes  to  a  point,  they  bave  more 
force  than  a  shallow  dust  or  a 
dwarf  excrescence,  how  wide  so- 
ever:  they  are  greater  déviations 
from  the  continued  Une  which  thev 
are  intended  to  break,  and  their 
effect  is  to  enlarge  the  wood  it- 
self. 

Every  variety  of  outUne  hitherto 
mentioned  may  be  traced  by  the 
underwood  tAotx^*,  Wl  it^o^'w^W^ 
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the  same  effects  may  be  produced 
with  more  ease,  and  much  more 
beauty,  by  a  few  trees  standing  ont 
from  the  thicket,  and  belonging  or 
seeming  to  belong  to  the  wood,  so 
as  to  make  a  part  of  its  figure. 

The  materials  of  natural  land- 
scape  are  ground,  wood,  and  water, 
to  which  man  adds  buildings,  and 
adapts  them  to  the  scène  :  it  is 
therefore  from  the  artificial  con- 
sidérations of  utility,  convenience, 
and  propriety,  that  a  place  dérives 
its  real  value  in  the  eyes  of  a  man 
of  taste:  he  will  discover  grâces 
and  defects  in  every  situation  ;  he 
will  be  as  much  delighted  with  a 
bed  of  flowers  as  with  a  forest 
thicket,  and  he  will  be  as  much 
disgusted  by  the  fancifiil  affecta- 
tion of  rude  nature  in  tame  scenery 
as  by  the  trimness  of  spruce  art  in 
that  which  is  wild. 
Landacape  Pamting,  The  best  paint- 
ers  in  landscape  bave  studied  in 
Italy  or  France,  where  the  verdure 
of  Ëngland  is  unknown:  hence 
anses  the  habit  acquired  by  the 
connoisseur,  of  admiring  the  brown 
tints  and  arid  foregrounds  in  the 
pictures  of  Claude  and  Poussin;  and 
from  this  cause  he  prefers  the 
bistre  sketches  to  the  green  paint- 
ings  of  Gainsborough.  One  of  our 
best  landscape  painters  studied  in 
Ireland,  where  the  soil  is  not  so 
yellow  as  in  England  ;  and  his  pic- 
tures, however  beautifrd  in  design 
and  composition,  are  always  cold 
and  chalky.  Autumn  is  the  fa- 
vourite  season  of  study  for  land- 
scape painters,  when  ail  nature 
verges  towards  decay,  when  the 
foliage  changes  its  vivid  green  to 
brown  and  orange,  and  the  lawns 
put  on  their  russet  hue  :  but  the 
tints  and  verdant  colouring  of 
spring  and  summer  will  bave  su- 
perior  charms  to  those  who  de- 
light  in  the  perfection  of  nature, 
without  perhaps  ever  considering 

I     wbetber  tbej  are  adapted  to  the 
painter'a  landscape. 

laoÊd  Steward,  A  person  Bolely  oceii- 
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pied  in  the  management  and  culti- 
vation  of  an  estate  should  see  to 
the  production,  advancement,  and 
value  of  the  land  ;  should  be  well 
acquainted  with  the  pursuits  and 
interestsofcountrylife;  should  un- 
derstand  the  qualities  of  the  soil 
and  the  proper  manuring  of  the 
same,  as  well  as  the  différent  com- 
binations  of  sand,  gravel,  loam, 
elay,  chalk  ;  he  shotdd  be  able  to 
show  what  stock  the  pasture  will 
maintain,  what  quantity  of  grain 
the  arable  land  will  produce,  and 
what  quantity  of  hay  may  be  ex- 
pected  ât)m  the  meadows:  with 
other  requisite  knowledge  pertain- 
ing  to  farming,  he  will  be  able  to 
form  a  fedr  estimate  of  the  produce 
of  the  farm,  to  keep  accounts,  and 
ultimately  acquire  a  taste  for  the 
érection  of  farm  buildings  and  la- 
bourers'  rural  cottages,  and  also  the 
arrangement  of  landscape,  flower, 
and  vegetable  gardens. 

Laniardf  in  navigation,  a  stout  pièce 
of  Une  or  cord  used  to  fasten  and 
secure  the  shrouds,  stays,  or  buoys 

Lanterrit  in  architecture,  a  small  struc- 
ture on  the  top  of  a  dôme  or  in 
similar  situations  for  the  admission 
of  light,  and  the  promotion  of  ven- 
tilation. It  is  generally  made  or- 
namental,  and  was  much  used  in 
Gothic  and  Tudor  architecture. 

Lcqndarius,  a  lapidary,  a  stone-cutter 

Lapis  lazuH,  a  minerai  which  frir- 
nishes  the  valuable  pigment  called 
ultramarine 

X^if  fydhUf  a  variety  of  touch-stone; 
the  schistose  jasper  of  Brongniart, 
containing  siUca,  iron,  alumina, 
and  charcoal 

Laque  Minérale  is  a  French  pigment, 
a  spedes  of  chromic  orange.  This 
name  is  also  given  to  orange  oxide 
of  iron. 

Larboardf  in  navigation,  the  left-hand 
aide  of  a  ship,  standing  with  face  to 
the  head  :  now  the  word  *  Port  '  is 
used 

Lardrose,  1l  «ct«»i  «1  thft  back  of  a 
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Greeks  and  Romans,  other  ancieiit 
nations  employed  brick  for  build- 
ing to  a  great  estent,  espedally  the 
Babylonians  and  Egyptians. 

Lathef  a  machine  for  tuming  metals 
or  wood  by  caosing  the  material  to 
reçoive  upon  central  points,  andbe 
eut  by  a  tool  fixed  in  a  slide-rest, 
or  held  by  hand. 

The  lathe  is  veiy  andent,  and 
seems  to  hâve  been  known  to  the 
Greeks  and  Romans,  but,  till  within 
the  last  half  century,  was  a  very 
rough  and  almost  powerless  ma- 
chine compared  with  the  élégant, 
very  poweiful,  and  well  constructed 
machine  now  in  nse.  It  is  used  for 
toming  either  métal  or  timber,  and 
varies  in  size  and  construction,  ac- 
cording  to  the  nature  of  the  work 
re^red. 

The  construction  of  the  présent 
lathe  is  as  foUows  :  a  long  fi-ame, 
called  the  lathe-bed,  having  a  per- 
fectly  planed  surface,  and  a  slot  or 
mortise  from  end  to  end,  is  fixed  at 
each  end  upon  two  short  standards, 
and  upon  one  end  of  it  a  frame, 
called  the  head-stock  or  mandril- 
frame,  is  bolted:  this  frame  carnes 
the  short  shaft  or  mandril,  upon 
which  are  the  driving  pulleys.  The 

^  end  of  the  mandril  stands  through 
the  inner  side  of  the  frame,  and  is 
screwed  so  that  a  socket  or  centre 
chuck  may  be  fixed  on  it:  this 
chuck  acts  as  a  centre  for  the  work 
to  rest  upon,  and  bas  a  projecting 
arm  or  driver  to  carry  it  round  with 
it.  Another  frame,  called  the  back 
centre  frame,  capable  of  being  fixed 
upon  the  lathe-bed  at  any  distance 
from  the  front  centre,  bas  a  cylin- 
der,  with  a  pointed  end  or  centre, 
at  precisely  the  same  height  as  the 
other,  vrith  two  set-screws,  one  to 
a^just  the  centre  pièce,  the  other 
to  fix  it.  The  work  is  placed  be- 
tween  thèse  two  centres,  and  caused 
to  revolve  by  a  band  passing  over 
a  pulley  on  the  mandril,  if  the  lathe 
is  large,  and  by  a  treddle  and  band- 
whed,  if  the  lathe  is  small. 

In  small  lathes,  the  rest,  upon 
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which  the  tool  is  held,  is  fixed  in 
a  socket  cast  on  a  small  slide  by  a 
set-screw:  the  slide  is  for  adjust- 
ing  its  position,  and  is  capable  of 
bdng  fixed  at  any  part  of  the  lathe- 
bed  between  the  centres. 

In  large  lathes  the  slide-rest  is 
always  used.    See  Slide-rest 

Lathe-bedf  that  part  of  a  lathe  on 
which  the  '  poppet-head  '  slides 
forward  or  backward  to  its  required 
position 

Latitude f  breadth,  width,  extent  j  in 
geography,  the  distance,  north  or 
south,  from  the  equator,  a  great 
drcle,  equally  distant  from  the 
pôles,  dividing  the  globe  into  equal 
parts,  north  and  south 

Latten,  a  mixed  métal  resembling 
brass.  The  monumental  brasses  in 
churches  are  called  latten. 

Lattem^aUy  in  navigation,  a  long 
triangular  sail  used  in  xebecs,  &c. 

Launderst  in  mining,  tubes  and  gut- 
ters  for  the  conveyance  of  water  in 
mines,  &c. 

Lavatary,  a  dstem  or  trough  to  wash 
in,  used  formerly  in  monasteries 

LttveTt  brazen»  Moses  was  directed 
to  make,  among  other  articles  of 
fumiture,  for  the  services  of  the  ta- 
bernacle, a  laver  of  brass,  borne  by 
four  cherubim,  standing  upon  bases 
or  pedestals,  mounted  on  brazen 
wheels,  and  having  handles  belong- 
to  them,  by  means  of  which  they 
might  be  dravm  and  conveyed  from 
one  place  to  another,  as  they  should 
be  wanted.  Thèse  lavers  were 
double,  composed  of  a  basin  which 
received  the  water  that  fell  from 
another  square  vessel  above  it,  from 
which  the  waterwas  drawnbycocks. 
The  whole  work  was  of  brass  :  the 
square  vessel  was  adomed  vrith  the 
heads  of  a  lion,  an  ox,  and  a  che- 
rub.  Each  of  the  lavers  contained 
forty  baths,  or  four  bushels,  forty- 
one  pints,  and  forty  cubic  inches  of 
Paris  measure. 

Lay  figure,  a  figure  made  of  wood 
or  cork,  in  imitation  of  the  human 
body.    It  can  be  placed  in  any  po- 
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every  joint,  on  the  principle  of  the 
bail  and  socket.  It  serves,  when 
dothed,  as  a  model  for  drapery 
and  for  fore-shortening.  The  dress 
of  the  person  is  generidly  placed  on 
the  lay-figure  after  the  head  is 
taken,  by  which  the  painter  finishes 
bis  entire  portrait  at  Idsure,  with- 
out  requiring  the  person  to  sit. 

Lazaretio,  an  hospital  ship  for  the 
réception  of  the  sick 

Lead  is  a  very  heavy  métal,  suffici- 
ently  well  known.  The  mode  of 
purifying  it  from  the  dross  which 
is  mixed  with  it,  by  subjecting  it  to 
a  fierce  flame,  and  melting  off  its 
scoria,  fumishes  several  allusions 
in  Scripture  to  God's  purifying  or 
punishing  bis  people.  Itwas  one 
oi  the  substances  used  for  writing 
upon  by  the  andents 

Leader,  a  branch,  rib,  or  string  of  ore, 
leading  along  to  the  Iode 

Lead  spar,  sulphate  of  lead 

Leading  tpringaf  the  springs  fixed 
upon  the  leading  axle-box  of  a  lo- 
comotive engine,  bearing  the  weight 
above 

Leading  wheeb,  the  wheels  of  a  loco- 
motive engine,  which  are  placed 
before  the  driving  wheels 

Leatf  a  water-course^  or  level  for 
conveyance  of  water 

Leavea,  a  tenu  applied  to  window- 
shutters,  the  folchng-doors  of  clo- 
sets,  &c. 

Leaving  (in  Comish),  or  eamaltieej 
in  tin,  is  the  same  as  hùnaiway»  of 
copper  or  lead  ore 

Leetem  or  Lettem,  the  desk  or  stand 
on  which  the  larger  books  used  in 
the  services  of  the  Roman  Catbolic 
church  are  placed.  In  modem 
Protestant  churches  they  are  now 
often  used,  and  are  very  omamental 
in  appearance,  and  far  more  ap- 
propriate  than  the  cumbersome 
reading-desk.  Lectems  are  made 
sometimes  of  stone  or  marble,  but 
usuaïly  of  wood  and  brass,  and 
generally  are  extremely  well  exe- 

cateiL 
j^ehig,  a  bed  or  couch 
^^^%«iai^  flat  stone  l«dd  o^eï  a 
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tomb  :  horizontal  timbers  used  in 
forming  scaflfolding  are  also  called 
ledgers 

Ledgmentf  a  string -course,  or  hori- 
zontal  suite  of  mouldings,  such  as 
the  base-mouldings  of  a  building 

Lee,  in  navigation,  the  side  opposite 
to  the  wind;  as  the  lee-shore  is 
that  on  which  the  wind  blows 

LembuSf  according  to  Plautus,  a  skiff 
or  small  boat,  used  for  carrying  a 
person  from  a  ship  to  the  shore 

Lemon  yellow,  a  beautiful  light  and 
vivid  colour.  In  body  and  opacity 
it  is  nearly  equal  to  Naples  yellow 
and  masticot,  but  much  more  pure 
and  lucid  in  colour  and  tint,  and  at 
the  same  time  not  liable  to  change 
by  damp,  sulpburous  or  impure  air, 
or  by  the  action  of  light,  or  by  the 
Steel  palette-knife,  or  by  mixture 
of  white  lead  or  other  pigments, 
either  in  water  or  oil. 

Levecel,  andently  a  pent-house,  or  a 
projecting  roof  over  a  vnndow, 
door,  &c. 

Level,  an  instrument  for  determinilig 
the  hdghts  of  one  place  with  re- 
spect  to  another 

Levelling,  the  art  by  which  the  rela- 
tive heights  of  any  numbet  of 
points  are  determined. 

The  height  of  a  pmnt  is  the 
vertical  distance  to  whidi  it  is  ele- 
vated  or  depressed,  as  compared 
with  the  true  gênerai  surface  of 
the  earth. 

The  earth  is  in  form  a  spheroid. 
On  land  we  can  npwhere  trace  its 
true  géométrie  surface;  but  the 
sea,  wheA  at  rest,  présents  every 
where  a  very  near  approximation 
to  it,  and  hence  the  level  of  the 
sea  bas  been  assumed  as  the  stand- 
ard to  which  ail  heights  are  to  be 
referred. 

The  absolute  height,  then,  of  any 
point  is  its  vertical  distance  from 
the  level  of  the  sea  :  the  relative 
height  of  two  or  more  points,  oom- 
mowVj  caJied  their  différence  of 
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icfa  is  ptraUel  to  the  trne 
ic  tiir&oe  ai  the  etrth; 
me  lerel  miut,  therefore» 
rily  prêtent  a  cuiTe  twerj 
lerpendicalar  to  the  direc- 
gravity.  It  ii  a  beautiful 
f  of  flnidi  that  in  everj 
Q,  when  at  reit,  their  tur- 
1  prêtent  a  trne  lereL 
[Kmits  titnated  within  the 
oe  lerel  are  eridently  at  the 
nght. 

point  il  taîd  to  be  higher  or 
ban  another,  according  at  a 
el  traced  tluough  it  pattet 
ir  below  that  point;  and 
dcal  dittance  al  which  it  to 
t  the  meatore  of  itt  relatife 

leory,  levelling  it  extremely 
It  contittt  in  tradng 
i  tpace  a  teriet  of  level  tur- 
ind  finding  tbeir  intertec- 
prith  Tertiad  linet  patiing 
1  the  pointt  whote  relative 
we  wish  to  atcertain. 
</,a  triangular  frame  of  wood 
long  ttraight  bâte»  and  a 
>t  tutpended  by  a  thread 
le  vertex  of  the  triangle, 
the  ground  to  which  it  it 
is  level,  the  thread  will  co- 
^th  a  line  perpendicular  to 
e. 

>1  timilar  in  prindple  to  the 
nentioned  is  used  by  fitters, 
made  of  a  plate  of  sheet- 
mi  sides  of  which  form  a 
Qgle,  and  the  thread  which 
Is  the  plummet  is  parallel  to 
tical  side  when  the  base  is 

îritt  a  glast  tube,  dosed  at 
ds,  and  nearly  filled  with 
tr  spirits,  fixed  in  a  pièce  of 
r  métal,  with  a  flat  base,  to 
;he  tube  is  perfectly  parallel. 
placed  upon  a  level  surface, 
)ubble  wiU  be  at  the  centre 
;ube. 

le  first  mechanical  power, 
BU  inûexible  straigbt  bar, 
?d  ia  a  single  point  on  a 
or  prop,  called  ita  centre 


of  motion  :  it  it  oted  to  denta  a 
great  wei^t 

LeviT'mthê,  a  tafety-Talve  kept  in  Ha 
teat  by  the  prettore  of  a  lever  with 
an  a^iuttable  weight.  In  locomo- 
tive enginet  a  tpnng  it  ated  at  the 
end  01  the  lever,  initead  of  the 
weight  ;  and  the  prettore  it  legn- 
lated  by  a  tcrew,  and  indîcates  on 
abratt  plate. 

Leviçaiifmt  the  procett  of  redncing 
bard  bodiet  into  tnbtile  powder  by 
grinding  upon  marble  witn  a  mnller 

Lewiê,  an  inttrument  ated  by  maaont 
for  hdtting,  contitting  of  thin 
wedget  of  iron,  forming  a  dovetafl, 
which  it  indentéd  into  a  large  ttone 
for  the  purpote  of  moving  it 

Ley,  a  ttandard  of  métal;  contenta  in 
pure  métal 

Libellât  a  tmall  balance  ;  a  levèl  naed 
by  carpenten  and  matont,  to  tett 
flat  surfacet 

Zt^ra,  a  pound  weight;  a  balance,  or 
a  pair  of  «calet  :  one  of  the  twdve 
tigns  of  the  zodiac 

Library,  a  room  or  roomt  appropri- 
ated  for  the  arrangement  and  keep- 
ing  of  books,  fittâ  up  with  thelvet 
to  hold  them,  or  furniture  called 
book-catet,  to  which  thelvet  are  af- 
fixed  for  the  same  purpose 

LtftSy  in  navigation,  the  ropet  at  the 
yard-armt,  used  to  make  the  yardt 
hang  higher  or  lower,  at  reqnired 

Lifting-gearj  the  apparatut  for  lifting 
the  safety- valves  from  within  a 
boiler  :  it  consists  of  levers  con- 
nected  to  the  valve  and  to  a  screw 
workedby  ahandle  outsidethe  boiler 

Light.    The   meteorological  pheno- 
mena  induced  by  the  action  of  light  ■ 
are,  chiefly,  atmospheric  refraction, 
i.e.  the  température  of  the  différent 
strata  of  the  atmosphère;  the  tints 
which  at  certain  times  spread  over 
the  dise  of  the  sun,  the  moon,  and 
the  stars;  the  varions  aspects  of 
the  waters  of  the  océan,  of  seas, 
and  of  lakes;  the  Fata  Morgana, 
the  mirage,  asid  «21  VY»3»&  -svnfi^' 
optical   appeaxax\c«a  -^sVâ^  \«^' 
celestial  and  tertcatn«2LïWi«^  ^"^^ 
«ent  ^heu  aeen  t\sio\Ji^  a&iûs»^?ûR 
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rie  strata  of  différent  degrees  of 
elasticity. 

lÀghi  redf  is  an  ochre  of  a  msset- 
orange  hue  ;  principally  Talued  for 
its  tints.  The  common  light  red 
is  brown  oehre  bnrnt;  but  the  prin- 
cipal yellow  ochres  afford  this 
colour  best  ;  and  the  brighter  and 
better  the  yellow  firom  which  this 
pigment  is  prepared,  the  brighter 
will  this  red  be,  and  the  better 
flesh-tints  will  it  afford  with  white. 

lÀgnum  vitœ,  or  Guaiocunif  is  a  very 
hard  and  heavy  wood,  shipped  firom 
Cuba  and  other  ac^acent  islands. 
When  first  eut,  it  is  soft  and  easily 
worked;  but  it  speedily  becomes 
much  harder  on  exposure  to  the 
air.  It  is  cross-grained,  covered 
with  a  smooth  yellow  sap,  like  box, 
almost  as  hard  as  the  wood,  which 
is  of  a  dull  brownish  green,  and 
contains  a  large  quantity  of  the 
gum  guaiacum,  which  is  extracted 
for  the  purposes  of  medicine.  The 
wood  is  used  in  machinery,  and  for 
rollerSi  presses,  mills,  pestles  and 
mortars,  sheaves  for  ships'  blocks, 
skittle-balls,  &c. 

Limber  boards,  short  pièces  of  plank 
fitted  from  the  limber  strake  to  the 
keelson  of  a  ship,  butting  at  the 
sides  of  ail  the  bulk-heads,  that 
they  may  be  easily  taken  up 

Limber  strake^  the  strake  of  wood 
waleing  nearest  the  keelson,  from 
the  upper  side  of  which  the  depth 
in  the  hold  of  a  vessel  is  measured 

lÀme  or  Quicklime,  When  required 
perfectly  pure,  lime  is  obtained  by 
heating  to  whiteness,  in  an  open 
platinum  crudble,  precipitated  car- 
bonate :  most  marbles  yield  it  mo- 
derately  pure  ;  but  as  prepared  for 
ordinary  purposes,  by  the  calcina- 
tion  of  common  limestone  in  a  fur- 
nace  with  coal,  it  is  far  otherwise 

Limestone  becomes  lime  on  being  de- 
prived  of  its  carbonic  add  and  of 
the  water  it  contains,  whether  hy- 
grometrically  or  in  combination. 
The  agent  employed  to  effect  this 
la  beat. 
Witb  tbe  same  heat,  the  cald- 
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nation  is  effected  with  more  ease 
and  rapidity,  in  proportion  as  the 
atone  is  of  a  less  compact  texture 
than  the  smallness  in  bulk  oi  the 
fragments  into  which  it  is  reduced, 
or  to  its  being  impregnated  with 
a  certain  degree  of  hmnidity. 

The  contact  of  the  air  is  not  in- 
dispensable, but  it  exercises  a  usefdl 
influence,  especially  in  regard  to 
argillaceous  limestone.  Moreover, 
no  limestone  can  be  converted  into 
Ume  in  a  vessel  so  dose  as  to  ren- 
der  the  escape  of  the  carbonic  add 
impossible. 

Limestone  which  is  pure,  or 
nearly  so,  supports  a  white  heat 
without  inconvenience.  Under  the 
intense  heat  of  the  hydro-oxygen 
blow-pipe  this  substance  affords  the 
brilliant  light,  the  beautifùl  appli- 
cation of  which  to  the  microscope 
is  now  so  well  known.  The  com- 
pound  limestone,  on  the  other  hand, 
alloyed  in  the  proportions  necessary 
to  form  hydraulic  or  eminently 
hydraulic  Ume,  fuses  easily.  Its 
caldnation  demands  certain  pré- 
cautions :  the  heat  ought  never  to 
be  pushed  beyond  the  common  red 
heat,  the  intensity  being  made  up 
for  by  its  duration. 

The  compound  limestone,  when 
too  much  bumt,  is  heavy,  compact, 
dark-coloured,  covered  with  a  kind 
of  enamel,  espedally  about  the  an- 
gular  parts;  it  slakes  with  great 
difficulty,  and  gives  a  lime  carbon- 
ized  and  without  energy:  some- 
times  it  will  not  slake  at  ail,  but 
becomes  reduced,  after  some  days' 
exposure  to  the  air,  to  a  harsh 
powder  altogether  inert. 

The  pure  and  compound  lime- 
stones,  when  insuffidently  bumt, 
dther  refuse  to  slake,  or  slake  only 
pardally,  leaving  a  solid  kernel,  a 
kind  of  sub-carbonate  with  excess 
of  base. 

The  caldning  of  calcareous  mi- 
nerais constitutes  the  art  of  the 
lime-bumer.  According  to  situa- 
tion, dther  fire-wood,  fagots,  brosh- 
wood,  turf,  or  coal  is  used. 
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Lime-kiliis  of  Tarious  kinds  hâve 
hKft  been  suggested  or  tried.  The 
fixrms  of  interior  most  generally 
adopted  are,  Ist,  the  upright  rect> 
angular  prism;  2nd|  the  cylin- 
der;  3rd,  the  cylinder  sormounted 
by  an  erect  cône  slightly  trun- 
Cited;  4th,  a  truncated  inverted 
eone;  ôth,  an  ellipsoid  of  revo- 
bition  yariously  curvatedi  or  egg- 
ahapedkiln. 

The  rectangidar  kibis  are  in  use 
in  Nivernais,  and  in  the  south  of 
France,  in  which  are  burnt,  at  the 
same  time,  limestone  and  bricks. 
The  limestone  occupies  very  nearly 
thelowerhalfof  thecapacity.  The 
npper  is  filled  with  bricks,  or  tiles, 
lud  and  packed  edgewise. 

The  cylindric  kilns  are  princi- 
pally  employed  upon  works  which 
consume  a  large  quantity  of  lime  in 
a  short  time.  They  are  termed 
'  field-kilns  ;'  their  construction  is 
expéditions  and  economical,  but 
precarious.  Âbove  a  pointed  oven- 
shaped  vault,  is  raised,  in  the  form 
of  a  tower,  a  high  stack  of  lime- 
stone, which  is  endosed  by  a  cur- 
tain  of  rammed  earth,and  supported 
outwardly  by  a  coarse  wattlmg,  in 
which  care  is  taken  to  leave  an 
opening  to  introduce  the  fire  be- 
neath  the  vault. 

The  kilns  of  the  third  kind  are 
constructed  in  a  solid  and  durable 
manner,  like  the  four-sided  kilns  : 
no  bricks  are  bumt  in  thèse  ;  the 
largest  stones  occupy  the  lower  part 
of  the  cylinder;  the  smaller  pièces 
and  fragments  are  thrown  into  the 
eone  which  surmounts  it. 

The  kilns  of  the  f ourth  and  fifth 
kind  are  specially  intended  for  the 
buming  with  coaL 

The  interior  wall  of  the  Idln  is 
generally  built  with  bricks,  or  other 
material  unalterable  by  beat,  ce- 
mented  throughout  a  thickness  of 
fîrom  12  to  15  inches  with  a  mix- 
ture of  sand  and  refractory  clay, 
beaten  together. 

In  the  flare-kilns  fed  by  logs  or 
brush-wood,the  charge  always  rests 


upon  one  or  two  vaults  built  up 
diy  with  the  materials  of  the  charge 
itself.  Undemeath  thèse  vaults 
a  small  fire  is  lighted,  which  is 
gradually  increased  as  they  retire, 
in  proportion  as  the  draugbt  esta- 
blishes  itself,  and  gains  force.  On 
reaching  the  exterior,  the  aperture 
at  the  eye  of  the  kiln  is  suitably 
adjusted,  and  then  kept  constantly 
filled  with  the  combustible.  The 
air  which  rushes  in  carries  the  flame 
to  a  distance  over  every  point  of  the 
vaults:  it  insinuâtes  itself  by  the 
joints,  and  is  not  long  in  extending 
the  incandescence  by  degrees  to  the' 
highest  parts. 

Thçre  are  some  kinds  of  stone 
which  the  fire,  however  well  re- 
gulated,  selzes  suddenly,  and  causes 
to  fly  with  détonation:  they  can- 
not,  without  the  risk  of  spoiling 
the  charge,  be  used  for  the  con- 
struction of  the  vaults  and  piers  in 
loading  the  kiln.  In  such  a  case, 
materials  which  are  free  â*om  this 
inconvenience  are  employed. 

Practice  can  alone  indicate  the 
time  proper  for  the  calcination.  It 
varies  with  a  multitude  of  circum- 
stances,  such  as  the  more  or  less 
green,  more  or  less  dry  quality  of 
the  wood;  the  direction  of  the 
wind,  if  it  favour  the  draught,  or 
otherwise,  &c.  The  master-bumers 
usually  judge  by  the  gênerai  settling 
of  the  charge,  which  varies  from 
^  to  ^.  In  a  kiln  of  the  capacity 
of  from  211-8  to  264*75  cubic  feet, 
the  fire  lasts  firom  100  to  150  hours. 

In  the  coal-kilns  by  slow  beat, 
the  stone  and  coal  are  mixed.  Of 
ail  the  methods  of  buming  lime, 
this  is  certainly  the  most  precarious 
anddifficult;  more  especially  when 
applied  to  the  argillaceous  lime- 
stone. A  mère  change  in  the  du- 
ration  or  intensity  of  the  wind,  any 
dilapidation  of  the  interior  wall  of 
the  kiln,  a  too  great  inequality  in 
the  size  of  the  fragments,  are  so 
many  causes  which  may  retard  or 
accelerate  the  draught,  and  occasion 
irregular  movements  in  the  descent 
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of  the  materials,  vrhich  become 
locked  together,  form  a  vault,  and 
predpitate  at  one  time  tbe  coal,  and 
another  the  stone,  upon  the  same 
point:  hence  an  excess oiràeficiency 
in  the  calcination. 

Sometimes  a  kiln  works  perfectly 
well  for  many  weeks,  and  then  aU 
at  once  gets  ont  of  order  without 
any  visible  cause.  Â  mère  chAnge 
in  the  quality  of  the  coal  is  si^- 
ficient  to  lead  the  most  experienced 
iime-bumer  into  error.  In  a  word, 
the  calcination  by  means  of  coal, 
and  the  slow  beat,  is  an  affair  o£ 
cautions  investigation  and  prac- 
tioe. 

The  capacity  of  a  fumace  con- 
tributes,  no  less  than  does  its  form, 
to  an  equable  and  proper  calcina- 
tion. There  are  limits  beyond 
which  they  cannot  be  enhurged 
vithout  serions  evils. 

The  bitlk  of  coal  bumt  to  pro- 
duce a  cubic  foot  of  lime  neces- 
sarily  varies  vrïth.  the  hardness  of 
the  limestone  used,  but  vrithin 
narrow  limits. 

The  calcination  of  limestones 
présents  other  important  problems, 
which  can  only  be  solved  by  expe- 
riment. 
lÀmes,  hydrauUc  (artificial).  Already 
the  artificial  limes  bave  been  ap- 
plied  to  a  number  of  important 
Works.  In  the  canals  of  Saint  Martin 
and  Saint  Maur  they  bave  almost 
exclusively  been  used.  Nearly  a 
thousand  cubic  mètres  bave  been 
employed  within  five  years  at  the 
harbour  of  Toulon.  Thèse  limes 
bave  served  for  the  fabrication  of 
the  mortar  for  the  foundations  of 
several  bridges,  and  ;their  con- 
Bumption  is  increasing  daily  in 
Paris  and  its  environs. 

The  artificial  hydraulic  limes  are 
prepared  by  two  roethods  :  the  most 
perfect,  but  also  the  most  expen- 
sive, consists  in  mixing  with  rich 
lime,  BÏàkeà  in  any  way,  a  certain 
proportion  of  clay,  and  calcimng 
tbe  mixture  :  ibis  is  termed  '  arti- 
àdal  lime  iwice  kilnedJ 
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By  the  second  process,  any 
soft  calcareous  substance  is 
Btituted  for  the  lime  (such,  fo 
ample,  as  chalk,  or  the  tufas),  v 
it  is  easy  to  bruise  and  reducc 
paste  with  water.  From  tl 
great  saving  is  derived,  but  a 
same  time  an  artificial  lime,  pei 
of  not  quite  so  excellent  a  qi 
as  by  the  first  process,  in  c 
quence  of  the  ratber  less  p( 
amalgamation  of  the  mixture, 
fact,  it  is  impossible,  by  mère 
chanical  agency,  to  reduce  ( 
reous  substances  to  the  same  d 
of  fineness  as  slaked  lime.  N 
theless,  this  second  process  i 
more  generally  followed,  anc 
results  to  which  it  leads  be 
more  and  more  satisfactory. 

By  a  proper  régulation  o 
proportions,  a  degree  of  ei 
may  be  given  to  the  factitious 
which  will  render  equal  it  i 
fiuperior  to  the  natural  hydi 
limes. 

It  is  usual  to  take  twenty  pa 
dry  clay  to  eighty  parts  of 
rich  lime,  or  to  one  hundrec 
forty  of  carbonate  of  lime.  B  ut 
lime  or  its  carbonate  should  al 
be  at  ail  mixed  in  the  natural 
then  fifteen  parts  of  clay  w: 
sufficient.  Moreover,  it  is  p 
to  détermine  the  proportion 
every  locality.  In  fact,  ail 
do  not  resemble  one  another  te 
an  extent  as  to  admit  of 
being  considered  as  identical 
finest  and  softest  are  the  best 

There  is  at  Meudon,  near 
a  manufactory  of  artificial  lim 
on  foot  by  Messrs.  Brian  ai 
Léger.    The  materials  made 
are,  the  chalk  of  the  countr 
the  clay  of  Vaugirard,   whi 
previously  broken  up  into  lun 
a  moderate  size.    A  millstoi 
up  edgewise,  and  a  strong 
vrith  spokes  and  felloes,  firm 
tached  to  a  set  of  harrows  and 
^  aie  %e\.  va  "a^oNea^feTit  b^  a 
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In  the  middle  of  the  basin  is  a 
pQlar  of  masonry,  on  which  turns 
the  vertical  arbor  to  which  the 
whole  System  is  fixed:  into  this 
hasin,  to  which  water  is  conveyed 
by  means  of  a  cock,  four  measures 
of  chalk  are  succesiively  thrown, 
and  one  measure  of  clay.  After  an 
hour  and  a  half's  working,  about 
fifty-three  cubic  feet  (Engl^h)  of  a 
thinpulp  is  obtained,  whichis  drawn 
off  by  means  of  a  conduit,  pierced 
faotizontally  on  a  leyd  with  the  bot- 
tom  of  the  basin. 

The  fluid  descends  by  its  own 
weight;  first  into  one  excavation, 
then  into  a  second,  then  a  third, 
and  80  on  to  a  fourth  or  fifth. 
Thèse  excavations  commtinicate 
with  one  another  at  top.  When 
fhe  first  is  foll,  the  fresh  liquid,  as 
ît  arrives,  as  well  as  the  super- 
natant  âuids,  flow  over  into  the 
second  excavation  ;  fromthe  second 
into  the  third,  and  so  on  to  the 
last,  the  clear  water  from  which 
drains  off  into  a  cesspool.  Other 
excavations,  eut  in  steps  like  the 
preceding,  serve  to  receive  the 
fresh  products  of  the  work,  whilst 
the  material  in  the  first  séries  ac- 
quires  the  consistency  necessary 
for  moulding.  The  smaller  the 
depth  of  the  pans  in  relation  to 
their  superficies,  the  sooner  is  the 
above-mentioned  consistency  ob- 
tained. 

The  mass  is  now  subdivided  into 
solids  of  a  regular  form  by  means 
of  a  mould.  This  opération  is 
executed  with  rapidity.  A  moulder, 
working  by  the  pièce,  makes  on  an 
average  five  thousand  prisms  a  day, 
which  will  measure  211*8  cubic 
feet.  Thèse  prisms  are  arranged 
on  drying  shelves,  where  in  a  short 
time  they  acquire  the  degree  of 
desiccation  and  hardness  proper  for 
caldnation.  At  Paris  a  mixture  of 
coke  and  coal  is  employed,  and 
the  common  mode  of  buming  by 
slow  beat  rendered  necessary  bythat 
kind  of  combustible. 

The  artiôcial  hydraulic  limes  are 
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intended  to  supply  the  place  of  the 
natural  ones  in  those  countries 
where  the  argillaceous  limestone 
is  entirely  wanting,  and  which  are 
commonly  sold  in  Paris. 

Lime-tree  (the)  is  common  in  Europe, 
attaiUs  considérable  size,  is  very 
light»coloured,  fine  and  close  in 
the  grain,  and  is  used  in  the  con- 
struction of  piano-fortes,harps,  &c.: 
itis  paiticularly  suitable  for  carving, 
froni  its  even  texture  and  freedom 
from  kuots.  The  Works  of  Gibbons 
at  Windsor  Castle,  and  St.  Paul's, 
London,  are  of  the  lime-tree. 

lÀmnmfff  a  teTm  formerly  applied  to 
portrait  -  painting,  is  drawing  or 
painting  the  body  and  limbs  of  the 
human  figure 

Linch'piny  the  small  pin  in  carts,  &c., 
that  is  put  at  the  ends  of  the  axle- 
tree  to  confine  the  wheels  on  them 
steadily 

Linear  perspective  is  that  which  de- 
scribes  or  represents  the  position, 
magnitude,  form,  &c.  of  the  se- 
veral  Unes  or  contours  of  objects, 
and  expresses  their  diminution,  in 
proportion  to  their  distance  firom 
the  eye   ' 

lÀnk-motiorif  a  new  apparatus  for  re- 
versing  steam  engines  :  it  is  used  in 
locomotive  engines  iustead  of  the 
reversing  forks,  and  consists  of  a 
link  with  a  slot  from  end  to  end, 
into  which  a  guide-block  fits,  and 
is  connected  to  the  slide-valve  rod  : 
the  rods  of  the  two  eccentrics  are 
connected  one  to  each  end.  of  the 
link,  which  is  raised  or  lowered,  or 
held  in  a' central  position  by  appa- 
ratus attached  to  the  centre  of  it, 
moved  by  the  reversing  lever. 
When  the  link  is  in  a  central  po- 
sition with  regard  to  the  slide- 
valve  rod,  the  guide-block  remains 
stationary,  as  it  is  then  at  the  centre 
upon  which  the  link  vibrâtes.  When 
the  link  is  up,  the  guide-block  is  at 
the  lower  end,  and  the  slide  receives 
motion  from  the  backward  eccen- 
tric.  When  the  link  is  down,  it 
receives  motion  from  the  forward 
ccccntric. 
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Links,  in  locomotive  engines,  are  flat 
or  round  pièces  of  iron  with  round 
boles  at  each  end:  they  are  uted 
to  connect  together,  by  boita,  dif- 
férent parts  of  the  mechanism  of 
the  engine 

Lmtelf  a  pièce  of  timber  or  stone 
placed  horizontally  over  a  door- 
way  or  window,  to  support  the 
superincumbent  weight 

lÀnteL  "  And  ye  shall  take  a  bunch 
of  hyssop,  and  dip  it  in  the  blood 
that  is  in  the  basin,  and  strike  the 
lintel  and  the  two  side-posts  with 
the  blood  that  is  in  the  basin  ;  and 
none  of  you  shall  go  out  at  the 
door  of  his  house  until  the  mom- 
ing" — Exodm  xii.  22. 

lÀguid  mbiate,  or  lAquid  madder  laie, 
is  a  concentrated  tincture  of  mad- 
der, of  the  most  beautifui  and  per- 
fect  rose  colour  and  transparency. 
It  is  used  as  a  water  colour  only  in 
its  simple  state,  diluted  with  pure 
water,  with  or  without  gum;  it 
dries  in  oil,  by  aciing  as  a  dryer 
to  it.  Mixed  or  ground  with  ail 
other  madder  colours,  with  or  with- 
out gum,  it  forms  combinations 
which  work  freely  in  simple  water, 
and  produce  the  most  beautifui  and 
permanent  effects. 

Lithography,  the  art  of  drawing  on 
and  engraving  on  stone,  and  ttSdng 
impressions  from  the  same  at  press, 
similarly  to  copper-plate  printing, 
but  differing  in  manipulation 

little  winds,  in  mining,  an  under- 
grouijd  shaft,  sunk  from  the  hori- 
zontal drift,  by  which  the  top  of 
the  winds  communicates  with  the 
side  or  bottom  of  the  great  work- 
ing-shaft 

Load  water-lme,  the  mark  on  a  ship 
which  the  water  makes  when  she 
is  loaded 

Loam,  a  natural  mixture  of  sand  and 
clay:  in  the  neighbourhood  of 
London,  loam  consists  of  fine  red- 
dish-gray  sand  87  parts,  allumina 
13  parts  »  100 

Local  colours  are  such  as  faithfdlly 
imitate  those  of  a  particular  object, 
or  such  aa  are  natural  and  proper 
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for  each  particular  object  in  a  pie- 
ture;  and  colour  ia  distingnidied 
by  the  tenu  trial,  beeause  the  jdaoe 
it  fills  requires  that  particular  co- 
lour, in  order  to  give  a  greater 
chanicter  of  truth  to  the  aevenl 
colours  around  it 

Lœk,  a  mechanical  contrivance  to 
fssten  a  door,  gâte,  or  any  j^aoe  or 
thing  for  security.  A  vait  deal  of 
ingenuity  bas  been  exerdsed  to 
prcTcnt  fidse  openinga  :  keys  of  'n- 
nous  kinds  are  made  to  fit  the 
wards  (interior  contrivances),  and 
prevent  what  is  called  picking,  tiie 
key  being  made  only  to  aoit  that 
belonging  to  the  possessor. 

Lock,  in  inland  navigation,  a  portîoo 
of  a  canal  confined  between  a  sluice- 
gate  and  a  flood-gate,  to  fiadlitate 
the  passage  of  boats  in  ascending 
or  descending  planes 

Loekrand,  a  course  of  bond  stones,  or 
a  bonding  course,  in  masonry 

Locksfor  canal  and  river  naviffoUon, 
The  earliest  approximation  to  what 
is  now  known  by  the  name  of  lock 
consisted  of  a  simple  dam  formed 
across  the  bed  of  a  river,  so  as  to 
raise  the  water  to  such  a  height  as 
to  allow  vessels  to  float  along  it. 
Where  the  river  had  a  considérable 
fall  with  a  strong  current,  it  was 
necessary  to  hâve  thèse  dams  at 
short  distances  from  each  other, 
otherwise  the  requisite  depth  of 
water  could  not  be  obtained.  As 
the  whole  space  between  two  of 
thèse  dams  was  in  fact  the  lock, 
it  was  necessary,  in  passing  firom 
one  level  to  another,  to  run  down 
the  water  for  the  whole  of  that 
distance,  thereby  causing  considér- 
able delay,  and  a  waste  of  water 
that  would  now  be  considered  a 
serions  eviL  In  China  thèse  dams 
are  common,  and  they  bave  also 
been  used  on  the  Continent. 

Lock  with  a  double  set  of  gâtes,  but 
no  ehamber  waUs,  are  now  of  ordi- 
nary  construction.  The  evils  at- 
tendant on  the  dams  formerly 
constructed  were  in  a  great  mea- 
Bure  removed  by  the  introduction 
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of  double  sets  of  gâtes  or  sluices  ; 
the  upper  set  being  constructed  so 
near  to  the  lower  as  only  to  leaye 
room  enough  for  the  vessel  or  ves- 
sels  to  float  between  them.  Framed 
gâtes  were  also  used  mstead  of  se- 
parate  beams  and  planks,  because 
the  space  to  be  emptied  or  fiUed 
was  so  small  that  a  yery  short  time 
was  required  to  pass  the  water, 
and  there  was  no  stream  of  suffi- 
cient  strength  to  prevent  their 
being  easily  opened.  Where  thèse 
looks  are  intended  for  rivers,  it  is 
Qsual  to  make  a  side  eut  or  arti- 
ficial  canal  for  the  purposes  of  the 
navigation,  and  to  leave  the  river 
course  for  the  passage  of  the  sur- 
plus water.  A  quick  bend  of  the 
river  is  generally  chosen  for  one  of 
thèse  cuts;  and  to  keep  the  water 
in  the  upper  part  of  the  river  to  a 
suffident  height  for  navigation,  a 
dam  or  weir  is  made  across  the  old 
river  course  at  or  below  the  point 
virhere  the  artificial  eut  quits  it. 
The  look  is  then  built  at  the  most 
convenient  part  of  the  eut,  and  its 
fall  made  equal  to  the  différence  in 
the  levels  of  the  water  at  the  top 
and  at  the  bottom  of  the  dam  or 
weir.  When  a  vessel  is  going  up 
the  river,  she  floats  along  the  eut, 
and  passes  between  the  lower  gâtes 
into  the  lock  ;  the  lower  gâtes  are 
then  closed,  and  the  valves  or 
paddles  of  the  upper  gâtes  being 
opened,  the  water  flows  into  the 
lock,  and  rises  to  the  level  of  the 
upper  part  of  the  river  ;  the  upper 
gâtes  are  then  opened,  and  the 
vessel  floats  out  of  the  lock.  The 
reverse  of  this  opération  conducts 
a  vessel  down  the  river. 

The  abutments  for  the  gâtes  bave 
been  made  of  timber,  brick-work, 
and  masonry  ;  but  when  the  double 
set  of  gâtes  was  first  introduced,  it 
was  usual  to  leave  the  space  be- 
tween the  upper  and  lower  gâtes 
unprotected  by  either  timbâ  or 
any  kind  of  building.  Of  course 
the  agitation  of  the  water  in  the 
lock  was  constantly  washing  away 
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the  earthen  banks,  thereby  causing 
a  risk  of  their  being  broken  down 
by  such  continued  weakening  ;  and 
by  enlarging  the  space  between  the 
two  sets  of  gâtes,  it  occasioned  a 
loss  of  time  in  emptying  and  filllng, 
as  well  as  a  waste  of  water. 
Lock  {common  modem  canal). — ^The 
différence  of  altitude  between  the 
upper  and  lower  levels,  where  the 
locks  are  constructed,  varies  ac- 
cording  to  local  circumstances. 
Where  the  ^ound  is  longitudinally 
steep  and  water  plentiful,  the  locks 
are  generally  made  of  greater  lift 
or  fall  than  where  the  ground  is 
comparatively  flat  and  water  scarce. 
It  is  évident,  that  where  the  super- 
ficial  area  of  locks  is  the  same,  one 
having  a  rise  of  12  feet  would  re- 
quire  twice  the  quantity  of  water 
to  fill  it  that  would  be  requisite  for 
one  of  6  feet.  Having  many  locks, 
however^  of  small  lifts  instead  of  a 
few  of  greater,  increases  the  ex- 
pense,  as  well  as  the  time  for  pass- 
ing  them. 

For  narrow  canals  thèse  locks 
are  generally  made  about  80  feet 
long,  and  7^  to  8  feet  wide  in  the 
chamber.  On  the  Caledonian  canal 
they  are  180  feet  long,  40  feet  wide, 
and  30  feet  deep.  Locks  are  also 
constructed  of  every  intermediate 
size. 

Lock-gates  hâve  till  lately  been 
made  of  timber;  but  in  conséquence 
of  the  difficulty  of  procuring  it  of 
sufficient  size  for  those  on  the 
Caledonian  canal,  cast  iron  was 
partially  adopted  for  the  heads, 
heels,  and  ribs.  Iron  gâtes,  cast  in 
one  pièce,  bave  been  used  on  the 
EUesmere  canal,  as  well  as  others 
with  cast-iron  framing  and  timber 
planking. 
Locks  with  side  ponds, — ^When  vrater 
is  scarce,  it  is  common  to  construct 
side  ponds,  by  which  a  considérable 
portion  (in  gênerai  one-half)  is 
saved.  The  usual  number  of  thèse 
ponds  is  two  ;  for  it  bas  been  de- 
termined  by  expérience,  that  when 
a  greater  ivamW  \\a&\^^^t!l  t&a^ 
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use  of,  the  loss  occasioned  by  leak- 
age  and  evaporation  has  sometimes 
been  more  than  equal  to  the  ad- 
ditional  quantity  of  water  thus  re- 
tained. 

Locka  for  the  transit  of  vesseïa  qf 
différent  mes, — Where  Tessels  of 
différent  sizes  hâve  to  pass  the 
saine  looks,  three  pairs  of  gâtes  are 
sometimes  placed  instead  of  two, 
r— the  distance  between  the  upper 
and  lower  pairs  being  sufficient  to 
admit  the  largest  vessels,  and  that 
between  the  upper  and  middle  pairs 
being  adapted  to  the  smaller  class. 
By  this  contriTance,  when  a  small 
vessel  is  to  be  passed  through,  the 
lowest  pair  of  gâtes  is  not  used  ;  and 
when  a  large  vessel  goes  through, 
the  middle  pair  of  gâtes  is  not 
worked.  Thus  it  is  évident  that 
the  quantity  of  water  contained 
between  the  middle  and  lower  pair 
of  gâtes  is  saved  when  a  small  ves- 
sel passes,  compared  with  what 
would  be  required  were  the  middle 
set  of  gâtes  omitted. 

Lochs  {parallel  double  •  transit), — 
Where  the  transit  is  great,  much 
time  and  water  may  be  saved  by  a 
double-transit  lock,  which  is  two 
looks  placed  close  to  and  parallel 
with  each  other,  with  a  communi- 
cation between  them,  which  can  be 
opened  or  eut  off  at  pleasurç  by 
valves  or  paddles. 

As  one  of  thèse  locks  is  kept  full 
and  the  other  empty,  a  vessel  in 
descending  floats  into  the  full  one: 
the  upper  gâtes  are  then  closed, 
and  the  water  is  run,  by  means  of 
the  Connecting  culvert,  into  the 
empty  lock  (the  gâtes  of  which 
were  previously  closed),  till  the 
water  in  the  two  looks  is  on  the 
same  level,  which  will  be  when 
each  is  half^fuU:  the  Connecting 
paddles  are  then  closed,  and  the 
remaining  half  of  the  water  in  the 
descending  lock  is  run  into  the 
lower  canal.  The  next  descending 
vessel  has  to  be  floated  into  the 
lock  which  remains  half-filled,  and 
wbich  consequently  requires  only 
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half  a  lock  of  water  to  be  run  from 
the  upper  pond  to  raise  it  to  the 
proper  level,  and  then  that  half  is 
transferred  to  the  lock  previously 
used,  to  serve  the  next  descending 
vessel;  but  supposing  a  vessel  to 
be  ascending  after  the  first  descent, 
it  will  enter  the  empty  lock,  and 
reçoive  a  quarter-lock  of  water  from 
that  which  remained  half-fiUed  :  of 
course,  three-quarters  of  a  lock  of 
water  is  now  reqoired  from  the 
upper  canal  to  complète  the  filling. 
If  a  descending  vessel  next  foUows, 
it  enters  the  full  lock,  and  its  water 
is  run  into  the  lock  which  was 
previously  leffc  a  quarter-fuU;  and 
when  both  bave  arrived  at  the  same 
level,  it  is  évident  they  will  be  each 
five-eighths  full,  and  the  succeeding 
descending  vessel  will  require  only 
three-eighths  of  a  lock  of  water 
from  the  upper  pond  or  canal. 
From  thèse  observations,  it  will  be 
seen  that  the  double -transit  look 
saves  nearly  one-half  of  the  water 
which  a  common  single  lock  would 
require. 

Sometimes  the  two  parallel  locks 
are  made  of  différent  sizes,  to  suit 
the  varions  descriptions  of  vessels 
that  may  bave  to  pass. 
JjocJes  connected  longitudinaUyy  com- 
monJy  called  a  Chain  of  Locks.-^ 
When  loss  of  water  is  of  no  consé- 
quence, a  considérable  expense  is 
sometimes  saved  by  placing  the 
locks  close  together,  without  any 
intermediate  pond  ;  for  by  passing 
fxom  one  immediately  into  the 
other,  there  is  only  required  one 
pair  of  gâtes  more  than  the  number 
of  locks  so  connected,  besides  a 
proportionate  saving  of  masonry. 
Thus,  eight  connected  locks  would 
only  require  nine  pairs  of  gâtes; 
whilst,  if  they  were  detached,  they 
would  require  sixteen  pairs.  But 
to  show  that  thèse  cannot  be  adopt- 
ed  with  propriety  excepting  where 
water  is  abundant,  it  is  necessary 
to  observe,  that  every  two  altemate 
ascending  and  descending  vessels 
wiW  Tft^v^aire  as  many  locks-full  of 
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water  as  there  are  locks:  for  in- 
stance, if  a  vessel  has  just  ascended, 
it  has  left  ail  tbe  locks  fuU  ;  a  de- 
scending  vessel  then  entera  the 
upper  lock,  and  when  its  gâtes  are 
closed,  the  water  is  run  down  ;  bat 
ail  the  locks  below  being  previously 
filled,  they  cannot  contain  it,  and 
it  consequently  passes   over   the 
gâtes  or  weirs  of  ail  of  them  into 
the  lower  canal  :  the  vessel  has  by 
this  means  descended  to  thelevel  of 
the  second  lock,  the  water  in  which 
must  also  be  run  into  the  lower 
canal,  for  the  same  reason  as  al- 
ready  stated.    When  the  water  of 
ail  the  locks  has  thus  been  nm 
down,  an  ascending  vessel  will  re- 
quire  ail  thèse  locks  to  be  filled 
from  the  upper  canal,  which,  how- 
ever,  wUl  be  retained  in  the  locks 
ready  for  the  succeeding  vessel  to 
pass  down.    From  this  it  will  be 
évident,    that  where  eight  locks 
are  connected,  a  descending  vessel 
draws  no  water  from  the  upper 
canal,  because  the  locks  are  pre- 
viously  ail  filled,  but  it  empties 
eight  locks  of  water  into  the  lower 
canal  :  an  ascending  vessel,  on  the 
contrary,   empties  no  water  into 
the  lower  canal,  because  ail  the 
locks  were  previously  emptied,  but 
it  draws  eight  locks-fiiU  from  the 
upper  canal,  in  order  to  fiU  them  : 
consequently,  the  passing  of  one 
ascending  vessel,  and  one  descend- 
ing, requires  eight  locks -full  of 
water. 

Other  modes  of  passing  vessels 
from  one  level  to  another,  by  sub- 
stituting  machinery,  either  wholly 
or  in  part,  bave  been  adopted  ;  but 
thèse  bave  either  failed  entirely,  or 
hâve  not  been  brought  into  gênerai 
use. 
Locomotive  Steam  Enginef^  a  dass  of 
travelling  machines  adapted  either 
for  railways  or  common  roads, 
were  originally  designed  for  the 
latter,  but  did  not  succeed;  and 
roads  were  then  made  for  them, 
called  railways,  on  which  they  hâve 
been  most  successful.  The  principle 
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of  action  being  the  same  in  both 
kinds,  a  description  of  the  railway 
variely  will  explain  the  manner  in 
which  progressive  motion  is  obtain- 
ed  by  the  agency  of  steam. 

Locomotion  or  progression  is  the 
combined  efifect  of  a  number  of 
parts  in  each  engine  performing 
separate  duties.  The  principid  of 
thèse  parts  and  the  plan  of  their 
co-operation  may  be  thus  classed  : 
Ist.  The  parts  which  generate  the 

steam. 
2nd.  The  parts  which  regulate  the 

employment  of  the  steam. 

Srd.  The  parts  by  which  the  driver 

controls  the  action  of  the  engine. 

4th.  The  parts  immediately  con- 

cemed  in  producing  locomotion. 

5th,  The  parts  which  excite  the 

rapid  combustion  of  the  fueL 
6th.  The  parts  which  supply  water 

to  the  boiler. 
7th.  The  parts  which  support  the 

engine  on  the  rails. 
8th.  The  manner  in  which  loco- 
motionisproduced  by  thèse  parts. 
In  explaining  them  and  their 
effect  as  thus  arranged,  we  hâve 

Ist,  The  parts  which  generate 
the  steam,  called  the  boiler,  con- 
taining  intemally  a  fire-box,varying 
according  to  the  dimensions  of  the 
engine  from  25  (as  in  the  *  Rocket') 
to  303  small  tubes  (as  in  the  broad- 
gauge  engines),  a  regulator,  and 
a  steam-pipe.  Extemally,  a  chim- 
ney  and  two  safety-valves  are  fixed 
to  the  boiler. 

2ndly,  The  parts  which  regulate 
the  employment  of  the  steam  are,  two 
slide-valves  (covering  the  passages 
to  and  from  the  cyUnders),  attached 
to  two  sets  of*valve-gear,*  worked 
by  two  eccentrics  for  the  'forward* 
and  two  other  eccentrics  for  the 
'backward  '  motion  of  the  engine  ; 
but  only  two  of  them  work  at  one 
time,  the  other  two  being  what  is 
called  *out  of  gear.'  Four  roda 
called  eccentric-rods,  encirclingthe 
eccentric-sheaves  at  one  end,  and 
jointed  to  the  slide-valve  gear  at 
the  otbftt  e.tA,  ^wss^\'t\&  "Oûfc  <!5s^-\ 
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nedion  of  the  slide-yalves  to  the 
eccentrics  flxed  on  the  axle  of  the 
driving  wheels. 

drdly,  The  parts  bywhich  the  dri- 
Ter  Controls  the  action  of  the  engine 
are,  three  sets  of  levers  and  rods 
connected  to  the  slide-TalTC,  eccen- 
tric-rods»  regalator-yalves^andfeed- 
pipe  cocks,  whereby  he  can  '  put 
on'  or  '  shut  off  '  steam  to  the  cy- 
Imdersy  water  to  the  boiler,  or 
place  the  slide-Talves  m  a  'for- 
ward*  or  'backward'  position  at 
his  pleasore.  Thèse  arrangements 
are  usually  called  the  *  hand-gear.' 

4thly,  The  parts  immediately  con- 
cemed  in  producing  locomotion 
are,  two  cyïinders,  on  which  work 
two  steam-tight  pistons,  fixed  on 
the  end  of  the  piston-rods.  On  the 
open  end  of  the  piston-rods  are 
also  fixed  T-pieces,  called  cross- 
heads,  which  slide  between  or 
round  guide-bars,  called  motion- 
bars,  fixed  parallel  with  the  cylin- 
ders.  By  this  means  the  pistons 
can  only  move  in  a  right  line  with 
the  cylinders.  Two  strong  rods, 
called  connecting-rods,  attach  the 
cross-heads  to  the  driving  wheels, 
or  to  a  cranked  axle  when  there  is 
one  used.  Whether  the  pistons 
are  connected  to  a  cranked  axle  or 
to  the  arms  of  the  driving  wheels, 
this  connection  is  always  made  at 
an  angle  of  45  degrees  to  each 
other  ;  therefore  the  one  piston  is 
in  the  centre  of  the  cylinder  exert- 
ing  its  greatest  power  during  that 
part  of  the  stroke  when  the  other 
piston  is  at  the  end  of  the  cylinder 
exerting  no  power.  (This  excel- 
lent arrangement  was  amongst  the 
first  improvements  introduced  by 
the  late  Mr.  6.  Stephenson,  in 
1814,  who  thus  placed  the  locomo- 
tive in  the  same  high  position,  as  to 
efficiency,  as  was  previously  doue 
for  fixed  engines  by  Watt.)  The 
connection  being  thus  completed 
between  the  pistons  and  the  driv- 
ing wheels,  it  is  évident  that  any 
movement  of  the  one  must  imme- 

diately  act  upon  the  other. 
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5thly,  The  parts  which  excite  the 
rapid  combustion  of  the  fuel  re- 
quired  in  locomotive  engines  are, 
the  chimney  and  a  pipe  called  the 
blast-pipe,  so  made  as  to  cover  the 
exhausting  passages  from  both  cy- 
linders, and  terminating  in  the 
centre  of  the  chimney,  near  the 
level  of  the  top  of  the  boiler.  It 
is  the  escape  through  this  pipe  of 
each  succeeding  cylinder-fiill  of 
steam,  or  that  portion  of  it  allowed 
to  escape  by  the  slide-valves,  which 
causes  the  '  beats'  or  '  pulsations  * 
80  distinctly  audible  when  the 
locomotive  is  at  work. 

6thly,  The  parts  which  supply 
water  to  the  boiler  are,  two  force- 
pumps,  connected  by  two  feed- 
pumps  to  the  boiler,  and  to  a  ré- 
servoir of  water.  The  pumps  are 
worked  either  from  the  cross-head, 
or  from  eccentrics  on  the  axle  <tf  the 
driving  wheels. 

7thly,  The  parts  which  support 
the  engine  are,  2,  4  or  6  wheels, 
besides  the  driving  wheels,  a  set  of 
springs,  and  a  strong  fîrame  on 
which  the  boiler  and  machinery  are 
securely  fixed. 

8thly,  The  manner  in  which  lo- 
comotion is  produced  from  the  co- 
opération of  thèse  several  parts  is 
as  foUows.  The  boiler  is  fiUed 
with  water  until  it  completely  sur- 
rounds ail  the  tubes  and  inside  fire- 
box.  Fire  is  then  applied,  and  in 
due  time  steam  is  generated  from 
the  water  and  collected  between 
the  surface  of  the  water  and  the 
top  of  the  boiler,  until  it  bas 
reached  the  pressure  required.  On 
the  regulator  being  then  opened, 
and  the  slide-valves  placed  in  their 
working  position  by  the  driver,  the 
steam  passes  from  th  e  boiler  through 
the  steam-pipe  to  the  cylinders, 
where  its  force  moves'the  pistons, 
which,  being  attached  to  the  driv- 
ing wheels  (as  bas  been  explained), 
causes  them  to  revolve,  and  thus 
produces  locomotion.  The  slide- 
valves  and  pumps  being  vnrought 
from  &ome  "çart  set  in  motion  by 
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the  piston,  regulate  the  admission 
of  steam  to  the  cylinder,  and  of 
water  to  the  boiler.  When  the 
steam  has  moved  the  piston  to  the 
end  of  the  cylinder,  a  passage  is 
opened  for  its  escape  to  the  atmo- 
sphère through  the  blast-pipe,  and 
the  velocity  of  this  escaping  steam 
créâtes  a  partial  vacumn  in  the 
chimney,  causing  a  rush  or  *  blast' 
of  air  through  the  fire  to  fiU  this 
Tacuum;  \(^hich  blast  excites  the 
rapid  combustion  of  the  fuel,  and 
conséquent  rapid  génération  of 
steam.  This  complètes  the  duties 
of  one  admission  of  steam  to  the 
cylinders,  nntil  its  escape  to  the 
atmosphère  ;  and  when  this  escape 
has  taken  place,  another  admission 
of  steam,  to  the  opposite  side  of 
the  piston,  forces  it  back  to  the 
other  end  of  the  cylinder  ;  and  by 
the  ]medium  of  the  crank,  the  re- 
ciprocating  motion  of  the  piston  is 
converted  into  a  rotatory  one,  and 
the  locomotion  begun  by  the  first 
admission  of  steam  to  the  cylinders 
is  continued  by  the  second  and 
succeeding  admissions. 

The  répétition  of  thèse  simple 
opérations  has  amazed  and  gratified 
the  world,  by  safely  conveying 
heavy  passenger  trains  at  upwarcU 
of  70  miles  an  hour,  and  merchan- 
dise  trains  of  600  tons  weight,  at 
25  miles  per  hour  ! — ^the  mère  idea 
of  which,  not  many  years  since, 
would  hâve  been  regarded  as  purely 
fabulous. 

Such  is  the  modem  railway  loco- 
motive,— an  illustrative  example  of 
the  genius  of  man  ;  but,  like  other 
important  inventions,  it  is  the 
joint  production  of  many  minds, 
and  many  more  are  still  directed 
to  its  further  improvement.  The 
records  of  the  Patent  Office  show, 
that  from  January,  1840,  ta  the 
end  of  September,  1849,  no  less 
than  226  patents  were  enroUed,  ail 
of  them  more  or  less  applicable 
to  the  steam  engine  and  its  ap- 
pendages.  Of  thèse  226  patents, 
45  were  enroUed  duiing  the  first 
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nine  months  of  1849.  It  has  been 
lemarked  that  steam  engines  and 
railways  were  too  matter-of-fsct 
subjects  for  poets  and  painters;  but 
from  the  above  record  it  is  évident 
that  they  deeply  impress  them- 
selves  upon  the  inventive  intellect 
of  the  world;  and  if  the  prodigies 
performed  by  steam  romain  un- 
sung  or  unportrayed,  they  dare,  if 
not  realize,  the  very  sublimity  of 
both  poetry  and  painting  ;  for  what 
more  interesting  scène  to  delineate 
than  one  of  thèse  stately  machines 
moving  safely  along,  at  eagle-speed, 
the  very  élite  of  the  land,  (including 
even  the  Royal  Family,)  through 
districts  rich  in  the  historical  as- 
*  sociations  of  past  âges,  and  still 
teeming  with  the  works  of  nature 
and  of  art!  Surely  it  cannot  be 
that  the  subject  is  too  lofty  a  one 
for  poetical  or  pictorial  illustration, 
for  in  greatness  of  idea  lies  the 
success  of  both. 

A  brief  review  of  the  progress  of 
locomotive  engines  is  ail  that  can 
be  hère  given.  It  is  now  (1849) 
about  2000  years  since  the  powers 
of  steam  were  recorded  by  Hero  of 
Alexandria,  but  it  is  only  200  years 
(in  1650)  since  it  was  first  usefuUy 
employed  by  the  Marquis  of  Wor- 
cester.  The  first  idea  of  using  it 
for  propelling  carnages  is  generally 
ascribed  to  Dr.  Robison,  in  1759, 
when  it  was  suggested  by  him  to 
Watt,  who  included  a  steam  carriage 
in  his  patents  of  1 769  and  1 784, but 
never  carried  them  out.  In  1786, 
Oliver  Evans,  of  Philadelphia,  had 
clear  perceptions  of  the  advantages 
of  applying  steam  to  waggons, 
boats,  and  mills  ;  but  the  want  of 
friends  and  means  compelled  him 
to  confine  his  exertions  to  steam 
mills.  From  1802  to  1805,  Trevi- 
thick  applied  steam  carnages  to 
both  common  roads  and  railways, 
vrith  considérable  success  for  first 
experiments  ;  and  his  engine,  with 
Stephenson's  improvements,  is  now 
the  modem  locomotive.  About  the 
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Fredericks  also  made  a  steam  en- 
g;ine  for  a  silver  mine  in  HanoTer, 
whichy  in  1811»  was  employed  to 
convey  their  Majesties  and  suite  of 
Westphalia  over  the  minerai  rail- 
"way  at  considérable  speed.     This 
was  probably  the  first  royal  trip  on 
a  railway.  From  1805  up  to  1814, 
invention  was  directed  to  insure 
the  adhésion  of  the  wheels  upon 
the  rails;  and  many ingenious  plans 
weretried,  someof  which  succeeded 
well  at  slow  speeds,  but  were  not 
calculated  for  high  velocities.    In 
1814,  however,  Mr.  Blackett,  of 
the  Wylam  Railway,  reverting  to 
Trevithick's  plan,  fully  established 
the  FACT,  that  on  a  level,  or  mo- 
derately  incUned  railway,  the  ad- 
hésion of  a  smooth  iron  wheel  upon 
a  smooth  iron  rail  was  sufficient 
to  draw  heavy  loads.  He  tried  both 
six  and  eight  wheeled  engines.   In 
1814,  Mr.  Stephenson  introduced 
two  cylinders,  or   two  complète 
steam  engines,  to  one  locomotive. 
From  this  time  up  to  1829,  the 
powerful  opposition  of  the  owners 
of  other    modes   of   conveyance 
greatly  retarded  the  progress  of 
the    locomotive   engine;   apd   so 
strong  was  the  feehng  that  they 
were  not  economical,  that   both 
Mr.  Walker  and  Mr.  Rastrick  re- 
ported    against    them,    in    1829. 
Thèse  reports,  and  one  of  a  doubt- 
fui  character  by  Telford,  led  to  the 
offer  of  a  prize  of  £500,  in  1829, 
by  the  directors  of  the  Liverpool 
and  Manchester  Railway,  for  the 
best    locomotive    engine,    whose 
weight  was  not  to  exceed  six  tons. 
This  proceeding  gave  an  important 
impulse  to  locomotives,  and  ended 
in   establishing  their   superiority 
over  ail  other  existing  Systems  of 
travelling.    Five  competitors  ap- 
peared,  namely,  Messrs.  Stephen- 
son, Erickson,  Hockworth,  Burstal, 
and  Brandreth.   The  machinery  of 
the  two  last  were  not  suitable,  and 
did   not   proceed  to  trial.     Mr. 
Stephenson's  *  Rocket,'  Mr.  Erick- 
son's  'Noveîty/  and  Mr.  Hock- 


worth's  *  San^areil,'  were  ail  tried, 
and  the  prize  was  fairly  won  by  the 
'Rocket,'  which,  after  the  trials 
were  over,  reached  a  speed  of  35 
miles  per  hour,  and  the  *  Novelty' 
about  24  miles  per  hour. 

The  *  Rocket  *  embraced  the  fire- 
box,  tubes,  and  blast-pipe  of  the 
modem  locomotive. 

The  *  Novelty  '  embraced  the 
plan  now  much  used  on  short  Unes, 
of  carrying  engine,  fuel,  and  water, 
ail  on  one  frame. 

The  *  Sanspareil  *  embraced  the 
blast-pipe  of  the  modem  engine, 
VTith  the  single  retumed  tube  of  the 
older  locomotives.  From  this  it 
vrill  be  seen  that  this  compétition 
at  once  brought  out  the  leading 
features  which  hâve  since  rendered 
the  locomotive  engine  so  popular 
throughout  the  world. 

From  1830,upto  the  introduction 
of  the  7-feet  gauge  on  the  Great 
Western  Railway,  in  1838,  no 
marked  improvement  took  place  in 
the  locomotive,  but  the  rivalry 
which  sprung  up  between  the 
gauges  served  greatly  to  develop 
their  capabilities. 

Engines  of  a  novel  constraction, 
having  the  boiler  on  one  ârame,  and 
the  machinery  on  another  frame, 
were  tried  on  the  Great  Western 
Rmlway;  also  engines  embracing 
Trevithick's  plan  of  working  the 
driving  wheels  by  toothed  wheels, 
fixed  on  a  separate  cranked  axle, 
were  tried,  but  ail  abandoned  for 
engines  modelled  from  one  of 
Stephenson's  ;  and  the  last  new 
Great  Western  engines  only  foUow 
up  his  latest  improvements  and 
Gray's  expansive  sÛde-valve  motion 
on  a  large  scale. 

A  number  of  patents  hâve  been 
enroUed  for  improving  the  loco- 
motive engine,  but  a  few  only  hâve 
been  reduced  to  practice. 

Âmongst  the  more  conspicuous 
of  them  are,  Mr.  Stephenson's  im- 
provements in  the  sÛde-valve  mo- 
tion; Mr.  Gray's  expansive  mo- 
tiou\  Mr.  Crampton's  arrangement 
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of  wheels;  Mr.  Bodmer's  arrange- 
ment of  four  pistons  in  two  cylin- 
ders;  Mr.  M'ConneU's  tank  engine  ; 
Mr.  Samuel's  express  engine  ;  and 
Mr.  Adam's  steam  carriage.  The 
improvements  in  the  mechanism 
of  the  slide-valve  motion,  by  Messrs. 
Stephenson  and  Gray,  hâve  been 
widely  adopted.  Mr.  Crampton 
bas  engines  of  bis  plan  at  work 
both  in  England  and  on  the  Con- 
tinent, wbich  enable  higb  driving 
wheels  to  be  used  on  the  narrow 
gauge,  without  rsdsing  the  centre 
of  gravity.  (For  an  illustration  of 
thèse  and  other  examples,  see  the 
new  édition  of  'Tredgold  on  the 
Steam  Engine.') 

Mr.  Bodmer's  plan  is  to  admit 
the  steam  between  two  pistons  in 
one  cylinder  acting  on  two  cranks, 
so  as  to  compensate  the  strain  on 
the  frame  and  machinery.  His 
engines  work  steadily,  and  are  in- 
génions in  constraction. 

The  Tank  engine  carries  on  the 
same  frame  water  and  fiiel,  its  tank 
for  water  being  placed  on  the  top 
of  the  boiler.  This  is  the  plan 
adopted  on  the  Great  Western  Rail- 
way;  but  on  narrow-gauge  Unes 
the  tank  is  usually  placed  below 
the  boiler  and  framing, — a  better 
arrangement,  where  the  machinery 
permits  it  to  be  donc. 

Mr.  Samuel's  express  engine 
weighed  only  25  cwt.,  and  con- 
veyed  seven  passengerà  at  the  rate 
of  30  miles  per  hour  on  the  Eastem 
Counties  Railway. 

Mr.  Adam's  steam  carriage  is  on 
this  plan,  with  a  very  handsome 
carriage  for  passengers,  ail  on  one 
frame,  and  bas  been  tried  on  some 
of  the  branch  railways  of  both 
gauges. 

Having  thus  brieây  glanced  at  the 
progress  of  the  locomotive  engine, 
it  only  remains  as  brieây  to  notice 
some  important  discussions  which 
bave  agitated  the  mechamcal  world 
regarding  them. 

From  the  earliest  introduction  of 
locomotiYes,four,8ix,oreightwheels 


appear  to  bave  been  used,  according 
to  the  designs  of  the  makers  ;  but 
about  1840-1-  2,  an  animated  dis- 
cussion of  the  respective  merits  of 
the  four  and  sixwheeled  engines  was 
carried  on  in  the  columns  of  the 
railway  press.  Both  classes  bave 
their  merits,  and  both  classes  had 
able  advocates,  but  public  opinion 
evidently  tended  in  favour  of  the 
six-wheeled  engine  as  the  safer  of 
the  two  under  ail  contingencies  : 
hence  the  greater  proportion  of  the 
présent  locomotives  bave  sixwbeels. 

The  gauge  controversy  of  1845- 
6-7-8  led  to  the  re-introduction  of 
'eight-wheeled  engines  on  both 
gauges,  weighing  about  36  tons 
each,  which  realized  speeds  of  about 
sixty  and  seventy  mÛes  per  hour. 
The  weight  of  thèse  monster  en- 
gines,  it  will  be  observed,  is  more 
than  eight  times  that  of  the  *  Rocket' 
(4^  tons),  which  won  the  prize  in 
1829,  whilst  the  speed  is  only  twice 
that  of  the  *  Rocket'  (thirty-five 
miles)  at  that  time.  It  is  worthy 
of  remark,  that  in  1829  the  exist- 
ing  engines  of  10  to  16^  tons  were 
considered  as  far  too  heavy,  and  the 
Liverpool  and  Manchester  directors 
bound  competitors  not  to  exceed  six 
tons  weight.  In  1 849,  the  same  feel- 
ing  prevailed,  and  the  injury  done 
to  the  railway  by  thèse  36  tons 
engines  is  much  complained  of,  and 
tank  engines  and  steam  carnages 
embody  this  feeling  in  practice. 

A  description  of  the  locomotive 
can  scarcely  be  closed  without  no- 
ticing  the  death  of  its  great  im- 
prover,  Mr.  G.  Stephenson,  who 
died  in  1848,  aged  68  years. 

He  found  the  locomotive  a  very 
imperfect  machine  ;  he  left  it  in  that 
efficient  state  that  even  the  daring 
genius  of  a  Brunel  could  only  copy 
bis  plans  for  the  7-feet  gauge.  This 
is  another  testimony  to  that  far- 
seeing  intellect  which  so  early 
grasped  the  principal  requisites  for 
an  efficient  locomotive,  and  whose 
genius  coped  with  and  overcame 
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in  1829,  by  establishing  both  loco- 
motives and  the  Liverpool  and 
Manchester  Raiiway  against  ail  op- 
position, and  from  which  sprung 
that  System  of  railways  which  has 
added  so  immensely  to  the  resources 
of  the  nation — ay,  of  the  world. 

Civil  services,  military  services, 
naval  services,  and  no  services,  hâve 
at  ail  times  been  liberally  reward- 
ed  by  the  Crown  and  Législature; 
but  there  are  no  such  rewards,  no 
ORDER  OF  MERiT  for  such  mcu  as 
Stephenson,  Watt,  Arkwright,  &c., 
who  are  the  mainstays  of  our  pro^ 
gress,  our  greatness,  and  our  power. 
This  is  wrong — ^very  wrong,  and 
ought  to  be  amended.  However, 
if  the  Crown  forget,  and  the  Légis- 
lature neglect  such  men,  it  is  con- 
solatory  to  know,  that  their  names 
will  be  embalmed  in  the  hearts  of 
the  people,  whilst  the  profligacy  of 
honours  and  rewards  to  those  hav- 
ing  no  real  claim  on  the  gratitude 
of  the  nation  is  universally  con- 
demned. 

Upon  the  Taunus  Raiiway,  an 
apparatns  is  in  use,  invented  by 
Mr.  Thorman,  which,  from  its 
sîmplicity  and  effidency,  cannot 
easUy  be  excelled.  It  is  attached 
to  the  hinder  part  of  the  tender, 
and  is  used  in  case  of  emergency, 
as  well  as  being  constantly  used 
when  at  the  stations,  where  it  is 
necessary  to  uncouple  the  engine 
and  tender  from  the  train,  thereby 
saving  great  trouble,  and  with  less 
danger  to  engine-men  and  fire-men, 
88  they  can  disconnect  at  any  speed 
or  at  any  time,  whether  the  engine 
and  train  are  in  motion  or  not.  (For 
a  better  elucidation  of  this  simple 
and  ingénions  contrivance,  see 
Tborman's  work  on  the  'Taunus 
Raiiway,'  4to,  1846.) 

Locker,  a  small  closet  or  cupboard: 
lockers  were  used  in  churches  to 
hold  sacred  relies 

Lociut'tree  (the)  of  North  America  is 
ofa  greenisb  yeîlow  ;  is  tougb.  and 
durable,  and  used  for  treenaUft  for 

ahips,  forpostSf  stakes,  paling,  &c. 
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LodCf  a  metallic  vein 

Loftf  a  room  in  the  roof  of  a  build- 
ing ;  a  store-room  in  a  théâtre  ;  a 
depository  for  hay  and  corn  in  a 
stable  :  a  mnsic  loft  ;  a  singing  loft; 
a  rood-loft  in  a  church 

Lofty  tirif  rich,  massive,  androughtin 

Lofft  in  navigation,  a  small  triangolar 

pièce  of  board  balanced  by  a  thin 

4)late  of  lead  so  as  to  swim  perpen- 

dicularly,  and,  being  fixed  to  a  Une, 

measures  the  ship's  way 

Logarithms  are  the  artificial  numbers 
used  to  facilitate  or  abridge  arith- 
metical  calculations,  and  may  be 
considered  as  expressing  the  rela- 
tion between  an  arithmetical  and 
geometrical  séries  of  tenus,  or 
between  ratios  and  the  measures  of 
ratios,  and  are  the  indices  or  ex- 
ponents  of  a  séries  of  numbers  in 
geometrical  progression.  The  ori- 
gin  and  nature  of  logarithms  may 
be  easily  explained. 

In  arithmetical  séries  the  quan- 
tities  increase  or  decrease  by  the 
same  différence,  but  in  a  geome- 
trical séries  they  increase  or  dimi- 
nish  by  a  common  measure.  The 
first  of  the  foUowing  lines  exhibits 
an  arithmetical  progression;  ail  the 
other  lines  are  examples  of  geome- 
trical progression.  . 
1—0,1,2,3,4,5,6,7,8,9. 
2—1,  2,  4,  8,  16,32,  64,  128,256, 

512. 
3—1,  3,  9,  27,  81,  243, 729, 2187, 

6561,  25683. 
4—1,  10,  100,  1000, 10,000,  &c 

Hère  consider  the  upper  line  as 
the  index  to  ail  the  rest;  every 
tenu  of  it  is  the  logarithm  of  a 
correspondingterm  in  each  of  them  ; 
and  it  is  évident  that  an  infini- 
tude  of  other  lines,  or  any  one  of 
the  same  lines,  varying  the  point 
of  commencement,  and  containing 
numbers  in  geometrical  progression, 
might  be  added,  to  ail  of  which  the 
same  arithmetical  séries  might  fur- 
nish  logarithms. 

Logeum,  \^<&  ^vsX^Vtvmi  <sc    wooden 
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In  ihe  Greek  théâtre  the  pulpitiim 
flxtended  into  the  orchestra  heyond 
fhe  proscenium. 

Logmoody  firom  Campeacby,  Jamaica, 
Honduras»  &c.,  is  largely  used  as  a 
purple  or  dark  red  dye-wood 

LomàardicJrehiteeture,  a  style  which 
immediately  succeedcd  the  dedine 
o£  the  Roman  style 

Lomim^ie  School  of  PakUinff,  The 
distinguishmg  characteristics  of this 
Bchool  are,  grâce,  an  agreeable  taste 
for  design,  without  great  correc- 
tion, a  meUowness  of  pendl,  and 
a  beiutiM  mixture  ofcolours.  An- 
tonio Allegri,  called  Correggio,  was 
the  fitther  and  the  greatest  oma- 
ment  of  this  school  :  he  began  by 
imitating  nature  alone,  but  as  he 
was  chiefly  delighted  with  the 
graceful,  he  was  carefîd  to  purify 
his  design;  he  made  his  figures 
élégant  and  large,  and  varied  his 
outlines  by  fréquent  undulations, 
but  was  not  always  pure  and  cor- 
rect, though  bold  in  his  concep- 
tions. Correggio  painted  in  oil,  a 
kind  of  painting  susceptible  of  the 
greatestdelicacyandsweetness;  and 
as  his  character  led  him  to  cultiTate 
the  agreeable,  he  gave  a  pleasing, 
captivating  tone  to  ail  his  pictures. 

London  and  Nottingham  whites»  The 
best  of  thèse  do  not  differ  in  any 
essential  particulars  materially,  nor 
from  the  white  leads  of  other  ma- 
nufactories.  The  latter,  being  pre- 
pared  from  flake-white,  is  gene- 
rally  the  grayest  of  the  two.  The 
inferior  white  leads  are  adulterated 
with  whiting  or  other  substances, 
which  injure  them  in  body  and 
brightness,  dispose  them  to  dry 
more  slowly,  to  keep  their  place 
less  firmly,  and  to  discolour  the  oil 
with  which  they  are  applied.  Ail 
the  above  are  carbonates  of  lead, 
and  liable  to  froth  or  bubble  when 
used  with  aqueous,  spiritous,  or 
acid  préparations. 

Longitude f  length;  .the  distance  of 
any  part  of  the  earth,  east  or  west, 
from  London,  or  any  other  given 
place 
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Long  Hmbertt  in  ship-building,  those 
timbers  in  the  cant  bodies  which 
reach  from  the  dead-wood  to  the 
second  futtock-head 

LooèSf  tin  slime  or  sludge 

Loqf,  in  navigation,  pronounced  biJJ^, 
a  term  applied  when  a  ship  going 
large  before  the  wind,  is  brought 
close  by  the  wind  ;  to  put  the  helm 
towards  the  lee-side 

Loop-holCf  a  narrow  opening  or  cré- 
nelle used  in  the  battements  of  the 
castles  of  the  early  English 

Lord  qf  the  land  or  tree,  in  ComwaU, 
the  person  in  whose  land  the  mine 
is  ;  âierefore  the  part  which  he  re- 
serves to  himself  for  liberty  to  work 
a  mine  in  his  land  is  the  one-sixth, 
one-seventh,  one-eighth,  or  any 
other  proportion,  free  of  expense, 
and  ctJled  the  *  dues'  dish' 

Louvre,  a  lantem;  a  turret  on  the 
roof  of  an  andent  hall  or  kitchen 
for  the  esc^ie  of  smoke  and  for 
ventilation,  now  made  an  oma- 
mental  and  pleadng  object 

Lozenge,  in  geometry  called  a  rhomb, 
and  when  the  sides  are  unequal,  a 
rhomboid  ;  in  heraldry,  a  four-cor- 
nered  figure,  resembling  a  pane  of 
glass  in  old  casements. 

Lozenge  mouldingt^SL  name  given  to 
the  Norman  style  of  mouldings  and 
omaments,  whieh  are  shaped  like 
lozenges 

Lubricatef  to  make  smooth  or  slippery 

Lubricator,  an  oil-cup  or  other  con- 
trivance  for  supplying  oil  or  grease 
to  rubbing  surfaces,  in  order  to 
diminish  Mction 

Lucerruif  an  oil-lamp.  The  Greeks 
and  Romans  originally  used  can- 
dies; but  in  later  times  thèse 
were  chiefly  confined  to  the  houses 
of  the  lower  classes 

Lugsail,  in  navigation,  a  small  sail 
hoisted  occasionally  on  the  mast 
of  a  boat  or  small  vessel 

Lychnust  a  lamp  suspended,  or  a  pen- 
dent light 

Lgaiê,  some  member  above  the  corona 
of  a  podium,  introduced  in  temples, 
and  in  the  scène  of  a  théâtre 
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Machinjb  Organa,  defined  by  Vi- 
tnivius,  in  bis  lOth  book,  as  con- 
trivances  for  tbe  concentration  and 
application  of  force,  wbich  are 
Imown  by  tbe  names  of  instru- 
ments, mecbanical  powers,  ma- 
chines, engines,  &c. 
Machinery,  a  gênerai  term  applied  to 
mecbanical  combinations  of  parts 
for  creating  power,  or  producing 
Works  wbich  may  otherwise  be, 
more  or  less  perfectly,  made  with 
tbe  hands.  The  first  class  of  thèse 
combinations  is  nsually  distin- 
guished  by  tbe  name  of  engines  ; 
tbe  second,  by  that  of  machines. 

Engines,  or  machines  for  creat- 
ing or  accumulating  and  applying 
power,  are  distinguished  from  each 
other  according  to  tbe  material 
employed  in  tbe  création  of  their 
power,  as  air-engines,  water-en- 
gines,  gas-engines,  steam-engines, 
electrîc-engines,  &c. 

Machines  employed  in  tbe  ma- 
nufacturing  arts  are  named  accord- 
ing to  their  products,  as  lace-ma- 
chinery,  rope-machinery,  paper- 
machines  ;  or  to  tbe  processes  they 
perform,  as  spinning-machinery, 
printing-machinery,  sawing-ma- 
chinery,  &c. 

The  materials  of  which  machine- 
ry  is  composed  are,  wood  of  varions 
kinds,  iron,  brass,  copper,  and 
other  metals,  with  flexible  materials 
for  bands,  cords,  &c.,  as  wool, 
caoutchouc,  and  leather. 

The  several  parts  of  machinery 
are,  frames,  plummer-blocks,  car- 
nages, bolts  and  nuts,  pins,  shafts, 
wheels,  pinions,  levers,  cranks, 
springs,  screws,  pulleys,  riggers, 
bands  or  belts,  and  cords,  &c., 
studs,  tappets,  wedges,  rods,  cylin- 
ders,  tubes,  pistons,  valves,  buckets, 
floats,  weights,beams,racks,  chains, 
clutcbes,  winches,  &c. 

The  power  of  engines,  as  distip- 
guished  from  machines,  dépends 
apoB  tbe  nature  of  the  material 
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from  which  their  power  is  gathered. 
Tbe  mère  mecbanical  effect  of  every 
pièce  of  machinery  is  calculable 
upon  its  combinations  of  certain 
elementary  forms,  commonlyterm- 
ed  the  mecbanical  powers,  with 
déductions  from  the  efifect  of  thèse 
for  friction  between  the  parts,  for 
rigidity  of  parts  which  are  theore- 
tically  supposed  to  be  perfectly 
flexible,  and  for  tbe  elasticity  of 
parts  which  are  supposed  to-be 
perfectly  rigid. 

The  mechauical  powers,  some- 
times  described  as  six  in  number, 
viz.  the  lever,  the  wheel  and  axle, 
the  pulley,  the  inclined  plane,  tbe 
wedge,  and  the  screw,  are  reduci- 
ble  to  two  only,  viz.  the  lever  and 
the  inclined  plane,  in  each  of  which 
the  effect  produced  is  just  as  many 
times  greater  than  tbe  jwwer  em- 
ployed, as  the  space  through  which 
the  power  moves  is  greater  than 
the  space  through  which  the  eflTect 
is  continued.  Thus,  if  with  a  lever 
a  weight  be  raised  ten  times  greater 
than  the  weight  or  power  by  wbich 
it  is  raised,  tbis  weight  or  power 
VTill  bave  to  move  through  ten 
times  as  much  space  as  the  height 
through  which  the  greater  weight 
is  raised. 

Propriety  of  form  in  the  détail 
of  machinery  dépends  upon  two 
circumstances.  The  first  is,  that 
the  parts  subject  to  wear  and  tear, 
and  influenced  by  ^trains,  should  be 
capable  of  motion  or  adjustment  : 
the  second,  that  every  portion 
should  be  equally  strong,  and  pré- 
sent to  the  eye  a  uniform  figm*e, 
or  one  that  is  consistent  with  its 
degree  of  action  :  theory,  practice, 
and  taste,  ail  must  combine  to 
produce  such.  A  great  extent 
of  beauty  is  attainable  in  ail  the 
détails,  but  mathematical  reasons 
cannot  be  given  why  a  certain 
arrangement  of  Unes  should  be 
^refer&ble    to    another,   provided 
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they  are  equally  strong.  Tnith 
does  not  stiâ^e  ub  without  the  as- 
nstance  of  custom  ;  bot  80  great  is 
fhe  force  of  custom,  tliat  unassisted 
by  tnith  it  bas  worked  the  gpreat- 
eat  miracles  ;  and  it  certainly  mnst 
be  tbis  universal  Mentor  wbich 
giyes  118  tbe  power  to  cboose  be- 
tween  forms^ 

MaeeUum,  a  market-place  for  ail  kinds 
of  provisions 

Maceria,  a  rougb  wall 

MacMcohiiûnUf  openings  formed  for 
the  purpose  of  defence  at  the  top 
of  castles  and  fortifications,  by  set- 
ting  the  parapet  ont  on  corbels,  so 
as  to  Project  beyondthe  face  of  the 
wall 

Madder  carminé,  or  FieléTa  carmme, 
is,  as  its  name  expresses,  prepared 
from  madder.  It  differs  from  the 
rose  lakes  of  madder  principally  in 
texture,  and  in  the  greater  rich- 
ness,  depth,  and  transparency  of  its 
colour,  which  is  of  Tarious  hues, 
from  rose  colour  to  crimson 

Madder  orangCf  or  Orange  lake,  is  a 
madder  lake  of  an  orange  hue,  Ta- 
rying  from  yellow  to  rose  colour 
and  brown 

Madder  purple,  Purple  rubiate,  or 
Field'a  purple,  is  a  Tery  rich  and 
deep  carminé,  prepared  from  mad- 
der. Though  not  a  brilliant  pur- 
ple, its  richness,  durability,  trans- 
parency, and  superiority  of  colour, 
hâve  given  it  the  préférence  to  the 
purple  of  gold  purple,  and  to  bumt 
carminé. 

Madder  yellow  is  a  préparation  from 
the  madder  root.  The  best  is  of  a 
bright  colour,  resembling  Indian 
yellow,  but  more  powerful  and 
transparent,  though  hardly  equal 
to  it  in  durability  of  hue;  metaUic, 
terrene,  and  alkaline  substances 
acting  on  and  reddening  it  as  they 
do  gamboge  :  even  alone,  it  bas  by 
time  a  natural  tendency  to  change 
in  appearance. 

Mœniana,  seats  in  the  upper  porticoes 

of  the  Roman  forum,  from  whence 

spectators  witnessed  the  combats 

<k  gladiators 
_ 


Magnaê«  hlaek  is  the  best  of  ail 
blacks  for  drying  in  oil  without  ad- 
dition, or  préparation  of  the  'oil  : 
it  is  a  colour  of  vast  body  and 
tingeing  power 

Màhtfgany  is  a  native  of  the  West 
IncUes  and  the  country  round  the 
Bay  of  Honduras.  It  is  said  to  be 
of  rapid  growth,  and  so  large  that 
its  trunk  often  exceeds  40  feet  in 
length  and  6  feet  in  diameter. 
Spanish  mahogany  is  importedfrom 
Cuba,  Jamaica,  Hispaniola,  St.  Do- 
mingo, and  some  other  of  the  West 
India  Islands,  in  logs  from  about 
20  to  26  inches  square  and  10  feet 
long.  It  is  close-grained  and  hard. 
There  is  also  African  mahogany. 
Ail  the  spedes  are  used  for  many 
purposes,  more  particularly  for  su- 
perior  household  fundture. 

Main  Unie,  the  links  in  the  paraUcl 
motion  which  connect  the  piston- 
rod  to  the  beam  of  a  steam  engine 

Malléable,  in  metallurgy,  capable  of 
being  spread  by  heating  or  by 
rolling, — a  distinguishing  character 
of  metals,  but  more  espedally  of 
gold.  When  flattened,  it  is  said  to 
be  laminàble  ;  when  drawn  as  wire, 
ductile. 

Manacaybo  is  a  fumiture  wood  of 
moderato  size,  hard,  as  good  as  ma- 
hogany, and  in  appearance  between 
that  and  tulip  wood 

Manchineel,  a  large  tree  of  the  West 
Indies  and  South  America  :  it 
possesses  the  gênerai  character  of 
mahogany,  but  bas  a  poisonous  and 
unwholesome  sap 

Mandril,  the  spindle  which  carries 
the  centre-chuck  of  a  lathe,  and 
communicates  motion  to  the  métal 
to  be  tumed  :  in  small  lathes  it  is 
driven  bya  pulley 

Mandril-Jrame,  the  bead-stocks  or 
frame  bolted  to  the  end  of  a  lathe- 
bed,  for  the  purpose  of  supporting 
the  mandril 

Mangrove,  an  aquatic  tree,  straight- 
grained,  hard,  and  elastic:  much 
used  for  ship-building 

Man-hole,  in  locomotive  englues,  an 
opening  in  the  V^^  oit  «w\)KÂSL<t\^\fiKA. 
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as  an  entrance  when  the  boiler  re- 
quires  cleaning  :  it  is  covered  by  a 
strong  plate  bolted  to  the  boUer 
plating,  80  as  to  be  steam-tight 

Man-hole  covery  inlocomotiTe  engines, 
a  strong  plate  of  iron,  bolted  over 
the  man-hole  so  as  to  be  remoTe- 
able  when  required 

Manipulationf  in  mining,  the  manner 
of  dîgging  silver  or  other  metals  ; 
a  term  now  generally  applied  to 
the  means  by  which  materials  or 
effects  are  prodnced 

Manner  is  that  habitude  which  paint- 
ers  haTe  acqnired,  not  only  in  the 
management  of  the  pencil,  but  also 
in  the  principal  parts  of  painting, 
— invention,  design,  and  colonring. 
It  is  by  the  manner  in  painting  that 
a  picture  is  judged  to  be  by  the 
hand  of  "ntian,  Tintoret,  Guido,  the 
Caracd,  and  others.  Some  masters 
bave  had  a  variety  in  their  manners 
at  différent  periods  of  life,  and 
others  bave  so  constantly  adhered 
to  one  manner,  that  those  who  bave 
seen  even  a  few  of  them  will  imme- 
diately  know  them,  and  judge  of 
them  without  any  risk  of  a  mistake. 
The  variety  observable  among  ar- 
tists  in  their  manner  and  taste 
arises  from  the  practice  of  the  dif- 
férent schools  in  which  they  bave 
receiyed  their  instruction,  or  of  the 
artists  under  whom  they  bave  stu- 
died.  Yet  there  are  many  instances 
of  great  artists  who  bave  divested 
themselTes  of  that  early  partiality 
to  a  peculiar  manner,  and  bave 
altered  it  so  effectually  as  to  fix  on 
one  abnndantly  more  refined  and 
better  adapted  to  their  peculiar 
genius,  by  which  means  they  hâve 
arrived  at  excellence.  Thus,  for 
instance,  Raphaël  proceeded,  and 
acquired  a  much  more  elevated 
manner  after  be  had  quitted  the 
school  of  Perugino. 

Mannerist,  a  term  applicable  to  a 
painter  whose  pictures  bave  no  re- 
semblance  to  the  beautifùl  Tarieties 
of  nature,  but  discover  an  unpleasing 
and  tasteless  sameness 
ManometeTt  an  instrument  intended 
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to  measure  the  raréfaction  and  con- 
densation of  elastic  fluidsin  confined 
circumstances,  whether  occasioned 
by  variation  of  température  or  by 
actual  destruction,  or  génération  of 
portions  of  elastic  fluids 

Manaard  ro(^y  of  French  origin,  from 
the  name  of  the  inventor  ;  a  curb 
roof 

Manse,  a  parsonage-house 

Mantel-piece,  a  beam  across  the  open- 
ing  of  a  fire-place,  serving  as  a 
lintel  or  bressummer  to  support 
the  masonry  above,  which  is  cdled 
the  chimney-breast 

Mtgifle  wood  is  considered  to  be  allied 
to  the  sycamore  or  the  plane- 
tree;  its  colouris  pale:  much  used 
for  picture  frames  and  Tunbridge 
ware 

Marbky  a  Mnd  of  stone  found  in  great 
masses,  and  dug  out  of  pits  or 
quarries 

Marcus,  a  large  iron-headed  hammer 

Marhet.  The  market  or  forum  in  the 
cities  of  antiquity  was  différent 
from  the  market  in  our  English 
towns,  where  flesh  méat,  merchan- 
dise,  &c.,  are  usually  sold.  The 
Apostle  Paul  disputed  with  philo- 
sophers  in  the  market  at  Athens: 
this  and  other  évidences  prove  it 
to  bave  been  also  a  place  of  dispu- 
tation  and  public  resort. 

Marffin  or  Lock^raUf  the  flat  part  of 
the  stile  and  rail  of  framed  work 

Marine  enginCy  a  steam  engine  to 
propel  a  ship.  There  are  varions 
kinds  of  them,  the  beam,  direct- 
actiflg,  oscillating,  &c.  (See  Tred- 
gold's  work.) 

Marline,  a  small  Une  used  for  vrinding 
round  ropes  and  cables 

Marone  is  of  a  class  of  impure  colours, 
composed  of  black  and  red,  black 
and  purple,  or  black  and  russet 
pigments,  or  with  black  and  any 
otber  dénomination  of  pigments  in 
which  red  prédominâtes 

Marone  lake  is  a  préparation  of  mad- 
der,  of  great  depth,  transparency, 
and  durability  of  colour  :  it  works 
well  in  water,  glazes  and  dries  in 
oil)  and  U  in  ail  respects  a  good 
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pigment  :  its  hues  are  easily  given 
with  other  pigments,  but  it  is  not 
much  used 

Marquetry^  chequered  or  inlaid  work; 
work  inlaid  with  variegation,  a  sort 
of  veneering,  representing  flowers, 
birds,  and  other  figures 

Masonry,  The  early  Roman  archi- 
tecture, both  in  public  and  private 
buildings,  was  of  far  more  durable 
materials  and  of  more  accurate 
masonry  than  such  as  was  executed 
in  the  décline  of  the  empire.  It 
began  to  be  uncemented  blocks  of 
stone,  passed  into  the  reticular  work 
of  the  republic,  thence  into  the 
travertine,  and  descended  into  the 
mixture  of  tufo,  and  brick,  and 
stucco  facing. 

Masonry.  Marble  is  polished  by  beîng 
first  rubbed  with  grit-stone,  after- 
wards  with  pumice-stone,  andlastly 
withemeryorcalcinedtin.  Marbles, 
with  regard  to  their  contexture  and 
variegation  of  colour,  are  almost  in- 
finite  :  some  are  black,  some  white, 
and  some  of  a  dove  colour  :  the  best 
kind  of  white  marble  is  called 
statuary,  which,  when  eut  into  thin 
slices,  becomes  almost  transparent, 
which  property  the  other  kinds  do 
not  possess.  Other  species  of  mar- 
ble are  streaked  with  clouds  and 
veins.  The  texture  of  marble  is  not 
altogether  understood,  even  by  the 
best  workmen  ;  but  they  generally 
know  upon  sight,  whether  it  wiÛ 
receive  a  polish  or  not.  Some  mar- 
bles are  easily  wrought,  some  are 
very  hard,  other  kinds  resist  the 
tools  altogether.  Artificial  marble, 
or  Scagliola,  is  real  marble  pulver- 
ized  and  mixed  with  plaster,  and  is 
used  in  columns,  basso-relievos,  and 
other  ornaments. 

The  chief  kind  of  stone  used  in 
London  is  Portland  stone,  which 
cornes  from  the  island  of  Portland, 
in  Dorsetshire  ;  it  is  used  for  build- 
ings in  gênerai,  as  strings,  window- 
sills,  balusters,  steps,  copings,  &c., 
but  under  great  weight  or  pressure 
it  is  apt  to  splinter,  or  flush  at  the 
joints.    When  it  is  recently  qoar- 


ried,  it  is  soft  and  works  easily,  but 
acquires  great  hardness  in  course 
of  time.  St.  Paul*s  cathedral  and 
Westminster  bridge  are  construct- 
ed  of  Portland  stone. 

Purbeck  stone  comes  from  an 
island  of  the  same  name,  also  in 
Dorsetshire,  and  is  mostlyemployed 
in  rough  work,  as  steps  and  paving. 
Yorkshire  stone  is  also  used 
where  strength  and  durability  are 
requisites,  as  in  paving  and  coping. 
Ryegate  stone  is  used  for  hearths, 
slabs,  and  covings. 

Mortar  is  used  by  masons  in  ce- 
menting  their  works.  (See  Brick- 
îaymfff  Cémenta j  MortarSt  &c.)  In 
setting  marble  or  fine  work,  plaster 
of  Paris  is  used,  and  in  water-works, 
tarras  is  employed. 

Tarras  is  a  coarse  mortar,  durable 
in  water,  and  in  most  situations, 
thitch  tarras  is  made  of  a  soft  rock- 
stone,  found  near  Cologne,  on  the 
Rhine.  It  is  bumt  like  lime,  and 
reduced  to  powder  by  mills,  from 
thence  carried  to  Holland,  whence 
it  has  acquired  the  name  of  Dutch 
tarras.  It  is  very  dear,  ou  account 
of  the  great  demand  for  it  in  the 
construction  of  aquatic  works. 

An  artificial  tarras  is  formed  of 
two  parts  of  Urne  and  one  of  plaster 
of  Paris:  another  sort  consists  of 
one  part  of  lime  and  two  parts  of 
well-sifted  coid  ashes. 

Mast  carlings,  in  ship-building,  large 
timbers  at  the  side  of  the  mast 
rooms  that  are  left  deep  enough  to 
receive  the  cross-chocks 

Mastic f  a  cément  used  for  the  plaster- 
ing  of  walls 

Mastic  vamish  is  easily  prepared  by 
digesting  in  a  bottle,  during  a  few 
hours,  in  a  warm  place,  one  part  of 
dry  picked  resin  with  two  parts  or 
more  of  the  oil  of  turpentine 

MateriatiOf  according  to  Yitruvius, 
the  timber-work  of  a  roof 

MathematicSt  a  science  which  teaches 
to  number  and  measure  whatever 
is  capable  of  it,  comprised  under 
Unes,  numbers,  superficies,  or  solids 

Matter  vxA  Mottou*    Q^^\iQ^gvRR>  ^\\ 
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matter  in  ail  bodies  are  in  the  com- 
pound  ratio  of  their  magnitude  and 
densities  ;  for  if  the  magnitudes  are 
equal,  the  quantities  of  matter  will 
be  as  the  densities  ;  and  if  the  den- 
sities are  equal,  the  quantities  of 
matter  will  be  as  the  magnitudes  : 
therefore,  the  quantities  of  matter 
are  universally.  in  the  compound 
ratio  of  both. 

Mausoleumf  a  pompons  funereal  mo- 
nument, a  costly  sepulchre 

Maximum  and  minimum,  The  ex- 
trêmes of  température  are  no  less 
important  to  the  meteorologist  than 
interesting  to  the  gênerai  observer. 
They  are  obtained  by  the  self-re- 
gistering  thermometer.  The  first 
instrument  of  this  kind  was  sug- 
gested  by  John  Bemouilly.  Several 
forms  of  thermometers  were  com- 
municated  to  the  Royal  Society  by 
Lord  Charles  Caven^sh.  The  next 
in  point  of  time  were  the  contri- 
vances  of  Fitzgerald  and  Crighton. 
Six,  Rutherford,  Keith,  Blackadder,  | 
and  Dr.  Trail,  greatly  added  to  the  i 

Pig. 


stock  of  self-registering  thermo- 
meters. There  are  two  kinds  in 
gênerai  use  ;  Mr.  Six's,  which  is 
placed  vertically,  and  Dr.  Ruther- 
ford's,  which  is  suspended  horizon- 
tally.  The  latter  is  préférable  on 
land,  and,  ûx)m  its  simplidty,  bas 
to  a  certain  extent  superseded  the 
former. 

Mearf  thirty-two  yards  of  ground  in 
a  vein  of  ore 

Measurement  of  earth-work.  There 
are  many  works  and  tables  pub- 
lished  to  facilitate  the  admeasure- 
ment  of  earth-work,  which  may  be 
reduced  in  practice  to  the  follow- 
ing  geometrical  forms,  in  one  or 
more  chains  in  length,  as  the  case 
may  be.  The  two  chains  marked 
B  and  c  in  the  section  will  reduce 
to  the  forms  in  the  diagrams  that 
foUow.  The  dotted  Unes,  fig.  1, 
show  the  section  at  the  largest  end, 
next  to  B  in  the  section  ;  and  the 
dotted  line,  fig.  2.  shows  the  sec- 
tion at  the  smallest  end,  next  to  a 
in  the  section. 
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The  bottom  pièce,  c,  being  re- 
duced to  a  parallel  throughout,  is 
measured  by  multiplying  the  area  of 

Slopes  2  to  1. 
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the  end  by  the  length:  the  two 
baoks  being  equal,  it  will  measure 
tbus  :  15'  0''  X  5r  0"  x  132'  0". 


The  pièce  b,  the  middle  or  wedge 
pièce,  being  parallel  horizontally 
only,  is  measured  by  taking  one- 

Fig.  2. 


Slopea  2  to  1. 


half  the    vertical   height  :    thus, 
y  ft"  X  ftr  0"  X  132'  0". 
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The  two  pièces  b  b  form  the  two 
halves  of  a  right-angled  pyramid, 
and  are  measured  by  multiplying 
the  area  of  the  end  by  one-third 
the  height  :  therefore  7'  0"  x  14'  0", 
the  slope  being  2  to  1,  is  equal  to 
98'  0"  ;  the  area  of  the  two  bases 
then,  V  0"  x  98'  0"  x  44'  0",  gives 
the  cube  quantity  in  the  two. 
Measurement  of  shipping  for  tonnoffe 
(called  the  *  new  measurement') 
was  regulated  in  the  5th  and  6th 
of  George  IV.  By  this  Act  certain 
rules  were  established  for  ascer- 
taining  the  tonnage  of  ships,  as 
well  on  shore  as  afloat,  and  of  ves- 
sels  propelled  by  steam;  and  the 
account  of  such  tonnage,  whenever 
the  same  shall  bave  been  ascer- 
tained  according  to  the  rules  herein 
prescribed,  (except  in  the  case  of 
ships  admeasured  afloat,)  it  is  en- 
acted,  shall  be  deemed  the  tonnage 
of  such  ships,  and  shall  be  repeated 
in  every  subséquent  registry  of 
such  ships,  unless  any  altération 
shall  hâve  been  made  in  their  form 
and  burthen,  or  unless  it  be  disco- 
vered  that  the  tonnage  had  been 
erroneously  computed:  and  it  is 
considered  that  the  capacity  of  a 
sbip  is  the  fairest  standard  by  which 
to  regulate  its  tonnage  ;  that  inter- 
nai measurements  will  afford  the 
most  accurate  and  convenient  me- 
thod  of  ascertaining  that  capacity, 
and  that  the  adoption  of  such  a 
mode  of  admeasurement  will  tend 
to  the  interests  of  the  ship-builder 
and  the  owner. 

It  was  enacted  that  the  tonnage 
of  every  ship  or  vessel  required  by 
law  to  be  registered  shall,  previous 
to  her  being  registered,  be  mea- 
sured and  ascertained  while  her 
hold  is  clear,  and  according  to  the 
foUowing  rule  :  Divide  the  length 
of  the  upper  deck  between  the 
after-part  of  the  stem  and  the  fore- 
part  of  the  stem-post  into  six  equal 
parts.  Depths  :  At  the  foremost, 
the  middle,  and  the  aftermost  of 
those  points  of  division,  measure  in 
feet  and  décimal  parts  of  a  foot  the 


depths  from  the  under  side  of  the 
upper  deck  to  the  ceiling  at  the 
limber  strake.  In  the  case  of  a 
break  in  the  upper  deck,  the  depths 
are  to  be  measured  from  a  line 
stretched  in  a  continuation  of  the 
deck.  Breadths:  Divide  each  of 
those  three  depths  into  five  equal 
parts,  and  measure  the  inside 
breadths  at  the  following  points: 
at  one-fifth  and  at  four-fifths  from 
the  upper  deck  of  the  foremost  and 
aftermost  depths,  and  at  two-fifths 
and  four-fifths  from  the  upper  deck 
of  the  midship  depth.  Length: 
At  half  the  midship  depth  measure 
the  length  of  the  vessel  from  the 
after-part  of  the  stem  to  the  fore- 
part  of  the  stem-post,  then  to 
twice  the  midship  depth  add  the 
foremost  and  the  aftermost  depths 
for  the  sum  of  the  depths  ;  add  to- 
gether  the  upper  and  lower breadths 
at  the  foremost  division,  three  times 
the  upper  breadth  and  the  lower 
breadth  at  the  midship  division, 
and  the  upper  and  twice  the  lower 
breadth  at  the  after  division,  for 
the  sum  of  the  breadths  ;  then  mul- 
tiply  the  sum  of  the  depths  by  the 
sum  of  the  breadths,  and  this  pro- 
duct  by  the  length,  and  divide  the 
final  product  by  three  thousand  five 
hundred,  which  vnll  give  the  num- 
ber  of  tons  for  register.  If  the 
vessel  bave  a  poop  or  half-deck,  or 
a  break  in  the  upper  deck,  measure 
the  inside  mean  length,  breadth, 
and  height  of  such  part  thereof  as 
may  be  included  veithin  the  bulk- 
head;  multiply  thèse  three  mea- 
surements together,  and  dividing 
the  product  by  92*4,  the  quotient 
vnll  be  the  number  of  tons  to  be 
added  to  the  resuit  as  above  found. 
In  order  to  ascertain  the  tonnage 
of  open  vessels,  the  depths  are  to 
be  measured  from  the  upper  edge 
of  the  upper  strake. 

To  ascertain  the  tonnage  of  steam 
vessels,  it  was  also  further  enacted, 
that  in  each  of  the  several  rules 
prescribed,  when  applied  for  the 
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of  any  ship  or  vessel  propelled  by 
Bteam,  the  tonnage  due  to  the  cu- 
bical  contents  of  the  engine-room 
shall  be  deducted  from  the  total 
tonnage  of  the  vessel  as  determined 
by  the  rules,  and  the  remainder 
shall  be  deemed  the  true  register 
tonnage  of  the  said  ship  or  vessel. 
The  tonnage  due  to  the  cubical 
contents  of  the  engine-room  shall 
be  determined  in  the  following 
manner  :  measure  the  insidelength 
of  the  engine-room  in  feet  and  dé- 
cimal parts  of  a  foot  from  the  fore- 
most  to  the  aftermost  bulk-head, 
then  multiply  the  said  length  by 
the  depth  of  the  ship  or  vessel  at 
the  midship  division,  as  aforesaid, 
and  the  product  by  the  inside 
breadth  at  the  same  division  at 
two-fifths  of  the  depth  from  the 
deck  taken  as  aforesaid,  and  divide 
the  last  product  by  92*4»  and  the 
quotient  is  deemed  the  tonnage 
due  to  the  cubical  contents  of  the 
CQgine-room. 
Mea8urenient  of  standing  timber, — 
Measure  from  the  tree  ten,  twenty, 
thirty,  &c.,  feet,  and  then  plant  the 
théodolite  level:  direct  the  téle- 
scope to  the  bottom  of  the  tree, 
and  observe  the  degree  and  tenth 
of  dépression;  and  to  the  top  of 
the  tree,  the  degree  and  tenth  of 
élévation.  When  the  timber  bas 
been  previously  felled,  it  is  custo- 
mary,  in  measuring,  to  girt  a  string 
round  the  middle  of  the  tree,  and 
fold  it  twice,  which  will  give  the 
fourth  part  of  the  girt,  and  which 
is  considered  the  true  side  of  the 
square;  then  the  length  is  mea- 
sured  from  the  but-end  of  the 
tree,  so  far  up  as  the  tree  will  hold 
half  a  foot  girt,  or,  more  properly 
speaking,  quarter-girt  ;  that  is,  the 
line  six  inches  when  twice  folded. 
Varions  tables  are  published,  to 
assist  the  timber-measurer  in  the 
performance  of  bis  duty.  AU  tim- 
ber is  bought  and  sold  by  the  load, 
and  a  load  is  estimated  at  forty 
feet  of  unhewn  or  rough  timber, 
and  ûfty  feet  ofhewn  timber,  which 


is  supposed  to  weigh  one  ton,  or 
twenly  hundred  wdght. 

Mechanical  powers  are  contrivances 
by  which  we  are  enabled  to  sostain 
a  great  weight  or  overcome  a  great 
résistance  by  a  small  force.  (See 
Machinery.) 

Mecfumics,  that  branch  of  practical 
science  which  considéra  the  laws  of 
equilibrium  and  the  motion  of  solid 
bodies  ;  the  forces  by  which  bodies, 
whether  animate  or  inanimate,  may 
be  made  to  act  upon  one  another  ; 
and  the  means  by  which  thèse 
forces  may  be  increased  so  as  to 
overcome  those  which  are  more 
powerfuL  The  term  mechanics 
was  originally  applied  to  the  doc- 
trine of  equilibrium.  It  is  now, 
however,  extended  to  the  motion 
and  equilibrium  of  aU  bodies,  whe- 
ther soUd,  fluid,  or  aëriform.  The 
complète  arrangement  of  mecha- 
nics is  now  made  to  embrace,  be- 
sides,  the  pressure  and  tension  of 
cords,  the  equilibrated  polygon,  the 
catenary  curve,  suspension  bridges, 
the  equihbrium  of  arches  and  the 
stability  of  their  piers,  the  construc- 
tion of  oblique  arches,  the  equili- 
brium of  dômes  and  vaults  v^th 
revetments,  the  strength  of  mate- 
rials,  whether  they  be  of  wood  or 
iron,  dynamics,  or  the  science  of 
moving  bodies,  with  hydrostatics, 
pneumatics,  and  hydraulics. 

Medalliout  in  architecture,  any  cir- 
cular  tablet  on  which  figures  are 
embossed  ;  busts,  &c. 

Mediœvalf  relating  to  the  middle  âges 

MembeTt  a  moulding;  either  as  a 
comice  of  five  members,  or  a  base 
of  three  members,  and  applied  to 
the  subordinate  parts  of  a  building 

Mensuration  is  the  application  of  the 
science  of  arithmetic  to  geometry, 
by  which  we  are  enabled  to  discover 
the  magnitude  and  dimensions  of 
any  geometrical  figures,  whether 
solid  or  superficial.  To  enable  us 
to  express  this  magnitude  in  deter- 
minate  tenus,  it  is  necessary  to 
assume  some  magnitude  of  the 
same  kind  as  the  unit,  and  then,  by 
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stating  how  many  times  the  giyen 
magnitude  contaiiis  that  unit,  we 
obtain  its  measure. 

The  différent  species  of  magni- 
tude  which  haye  most  frequently 
to  be  determined  are  distinguish- 
able  into  six  kinds,  viz.  1.  Length. 
— 2.  Surface. — 3.  Solidity,  or  ca- 
pacity.— 4.  Force  of  gravity,  com- 
monly  called  weight. — 5.  Angles. 
— 6.  Time. 
Mère,  or  Meer^  a  name  frequently 
given,  in  England  and  the  Nether- 
lands,  to  inland  lakes  or  sheets  of 
fresh  water,  such  as  Windermere, 
Whittleseamere,  Ugg-mere,  So- 
ham-mere,  in  England,  and  the 
Egmonder  meer,  Purmer  meer,  and 
Haarlemmer  meer,  &c.,  in  the  Ne- 
therlands.  The  tenu  is  most  fre- 
quently used  in  the  latter  country, 
where,  prior  to  1440,  there  were 
more  than  150  meers,  of  which  85 
occupied  an  area  of  177,832  acres, 
since  drained  and  reclaimed,  in  the 
provinces  of  North  and  South  Hol- 
land;  and  where  also  the  Haarlem- 
mer meer,  covering  an  area  of 
45,230  acres,  is  now  in  course  of 
drainage. 

As  the  meers,  in  fen-lands,  serve 
as  réservoirs  to  hold  a  portion  of 
the  surplus  rain-water  falling  on 
the  district  of  which  they  form  a 
part,  their  being  dyked  off  and 
drained,  where  of  considérable  es- 
tent, has  most  important  effects  on 
the  neighbouring  lands,  by  con- 
tracting  the  area  of  the  réservoir 
or  catch-water  basin  of  the  district. 
But  as  thèse  drainages  generally 
oblige  improvements  in  the  out- 
falls,  their  resuit  is  mostly  bénéfi- 
ciai to  the  other  lands. 

The  beds  of  the  Dutch  meers 
are  from  10  to  20  feet  below  the 
level  of  the  lowest  point  of  the 
natural  outfall  in  their  districts; 
consequently  they  are  always 
drained  by  mechanical  means. 
Wind-mills  bave  been  employed  to 
drain  the  land,  in  the  Netherlands, 
from  time  immémorial;  but  the 
drainage  of  the  meers  was  net  com- 


menced  until  1440,  about  which 
period  wind-mills  and  draining 
machinery  were  considerably  im- 
proved  ;  and  as  late  as  1840,  wind- 
mills  for  draining  purposes  conti- 
nued  in  favour  with  the  Dutch 
engineers,  in  préférence  to  steam 
engines  ;  and  at  that  date,  12,000 
wind-miUs  were  employed  to  drain 
the  polders,  in  the  Netherlands, 
and  only  five  small  steam  engines, 
the  largest  not  exceeding  30-horse 
power:  the  average  consumption 
of  fuel  was  20  ibs.  of  coal  per  horse 
power  per  hour. 

In  the  English  fens,  steam  bad 
in  a  great  measure  superseded  wind- 
mills  for  drainage  purposes;  but 
the  consumption  of  fuel  was  nearly 
as  great  as  in  the  Dutch  engines. 

In  1839,  the  Dutch  States-Ge- 
neral  decreed  the  drainage  of  the 
Haarlemmer  meer,  and  voted  eight 
millions  of  florins  for  that  purpose, 
to  which  two  millions  more  were 
subsequently  added,  making  the 
total  sumofJS  834,000. 

The  Haarlemmer  meer  forms 
part  of  the  great  drainage  district 
of  Rhynland,  which  has  an  area  of 
305,014  English  acres:  prior  to 
1848,  this  area  was  occupied  by 
56,609  acres  of  meers  and  water- 
courses,  nearly  ail  in  communica- 
tion with  each  other,  forming  what 
is  called  the  boezerny  or  catch-water 
basin  of  the  district  ;  the  surface  of 
the  water  being  maintained  at  the 
lowest  level  of  natural  sluiceage, 
by  sluices  at  Katwyk  into  the  North 
Sea,  and  at  Spamdam  and  Halfweg 
into  the  Y,  or  the  southem  end  of 
the  Zuyder  Zee. 

Above  the  boezem  are  75,357 
acres  drained  into  it  by  natural 
level;  and  at  depths  from  2  feet  6 
inches  to  4  feet  below  it  are  170 
polders  covering  an  area  of  135,850 
acres;  and  37,198  acres,  divided 
into  28  polders  whioh  were  for- 
merly  meers,  but  are  now  drained, 
and  whose  beds  are  on  an  average 
14  ft.  below  the  level  of  the  boezem.  (^ 
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waters  from  the  173,048  acres  of 
polder-lind  are  lifted  into  the  boe- 
zem  by  the  united  action  of  261  large 
wind-mills,  with  an  average  force 
of  lôOO-horse  power. 

The  drainage  of  the  Haarlemmer 
meer,  which  fonns  part  of  the 
boezem  or  basin,  will  deduct  45^0 
acres  from  its  area,  and  redace  it 
to  11379  acres,  or  ^h  part  of  its 
former  size  ;  whilst  the  land  surface 
drained  into  it  will  be  increased 
from  229,657  to  293,735  acres. 

The  average  level  of  the  boezem 
is  10  inches  below  the  ordinary 
low  water,  and  27  inches  below 
high-water  mark  in  the  Y  or  Zny- 
der  Zee  ;  and  7  inches  aboYe  low 
water,  and  57  inches  below  ordi- 
nary high  water,  in  the  North  Sea. 

The  bed  of  the  Haarlem  Lake  is 
14  feet  below  the  winter  level  of 
the  boezem;  and  when  drained, 
the  maximum  lift  wiU  be  16  feet 
6  inches  to  17  feet,  according  to 
the  State  of  the  wind,  which  raises 
or  depresses  the  surface  of  the  wa- 
ter in  the  canals  very  considerably. 

The  water  contents  of  the  Haar- 
lemmer meer  to  be  pumped  out, 
including  the  additional  quantity 
arising  from  the  surplus  rain  and 
infiltration  duringthe  draining,  are 
estimated  at  800,000,000  cubic 
mètres  or  tons. 

The  greatest  quantity  of  monthly 
drainage  when  the  meer  is  pumped 
out  is  estimated  at  36,000,000 
tons,  and  the  annual  average  sur- 
plus of  rain-water,  &c.  at  54,000,000 
tons  to  be  lifted,  on  an  average,  16 
feet  high. 

The  Dutch  engineers  were  gene- 
rally  in  favour  of  wind-mills,  or  a 
combination  of  wind-mills  and 
steam  engines,  for  pumping  out 
the  meer;  but  in  1841,  the  late 
king,  William  IL,  by  the  advice  of 
a  commission,  decreed  that  steam 
engines  only  should  be  employed 
for  the  purpose;  and  in  1842,  at 
the  suggestion  of  two  English  en- 
gineerst  Mr.  Arthui*  Dean  and  Mr. 
Joseph  Gibbs,it  was  detenmnedto 
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erect,  and  they  wen  dincted  to 
prépare  the  deiîgiialor,tfaiee  iteam 
engines  upon  the  hig^-iminire, 
expanaive,  condeaiîiig  priiicmte,  of 
the  ordinary  frme  ta  SMMKine 
power  each,  butc^nUie  ofbeng 
woriced  on  emergenciea  vp  to  ftOO- 
horse  power. 

The  consumption  of  tel  vas 
limited  to  2^^  fts.  of  eoal  per  hone 
power  per  hour. 

The  three  engines  wen  nmed 
the  '  Leeghwater,'  *  GnupnWp'  nd 
'  Lynden,'  after  threeodMinftedneB 
who  had  at  diiferent  perioda  pro- 
posed  plans  for  draining  the  Hav- 
lemmer  meer. 

The  ' Leeghwater'  was  the  tnt 
erected,  to  work  deven  pnmpt  of 
63  inches  diameter,  wiÀ  104bet 
stroke  in  pumps  and  steam  eylhi- 
ders;  andthe'Cruquios'and^Lyn- 
den,'  were  afrerwards  constnicted, 
to  work  eight  pumps  each,  of  73  in. 
diameter,  and  with  10-feet  sfanke  ; 
each  engine  is  calcnlated  to  lift 
66  cubic  mètres  or  tons  of  water 
per  stroke. 

The  accompan3ring  sketch  is  a 
représentation  of  the  interior  of 
the  *  Lynden  '  engine  and  engine- 
house,  on  the  upper  floor:  the 
*  Cruquius  *  is  on  the  same  modèl; 
but  the  *  Leeghwater  '  bas  the  inner 
ends  of  its  eleven  pump-beams  ar- 
ranged  under  the  great  cross-head, 
instead  of  over  it. 

Each  engine  has  two  steam  cy- 
linders,  placed  concentrically,  the 
one  within  the  other,  the  outer  of 
12  feet  diameter,  and  the  inner 
one  of  7  feet  diameter  :  both  are 
secured  to  one  bottom,  and  covered 
by  one  cover,  but  the  inner  cylin- 
der  does  not  touch  the  cover 
within  1^  inch:  there  are  two 
pistons,  26  inches  deep,  the  com- 
partments  of  which  are  fitted  with 
cast-iron  plates  :  the  outer  piston 
is  annular,  and  has  a  packing  on 
both  sides:  beneath  this  annular 
piston  a  constant  vacuum  is  main- 
tained  when  working:  the  two 
i^y&Xaia  «x^  couuected  by  five  pis- 
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the  action  of  the  engines  is  therefore 
yery  simple:  the  Bteam  being  ap- 
plied  under  the  inner  piston,  liÂs 
both  the  pistons,  the  great  cross- 
head,  and  inner  ends  of  pump  ba- 
lance-beams  8imultaneou8ly,andthe 
pump-pistons  descend  at  the  same 
time:  by  an  hydranlic  apparatus 
attached  to  the  great  eross-head, 
the  dead  weight  of  the  pistons,  &c. 
is  arrested  at  the  point  to  which  it 
has  been  thrown  up  by  the  steam, 
and  time  is  given  for  the  Talves  of 
the  pump-pistons  to  close  before 
the  down-stroke  of  the  steam- 
pistons  is  made  ;  then,  the  eqnili- 
brium-valTe  being  opened,  the  hy- 
draulic  apparatus  is  liberated  at 
the  same  moment,  and  the  steam 
passing  from  beneath  the  small 
piston,  aboTe  both  pistons,  the 
pressure  on  both  sides  of  the  small 
one  is  equalized,  whilst  nearly  two- 
thirds  of  the  steam  acts  upon  the 
annular  piston  against  a  yacuum, 
and  in  aid  of  the  dead  weight 
helps  to  make  the  down-stroke  in 
the  steam-cylinder,  and  the  up- 
stroke  in  the  pumps.  The  use  of 
the  two  cylinders  enables  the  en- 
gine-man,  by  judiciously  altering 
tiie  expansion  in  the  smaU  cylinder, 
to  command  bis  work  at  ail  times, 
without  stopping  the  engine  to 
take  out,  or  put  in,  dead  weight,  as 
would  be  necessary  for  a  single- 
acting  one-cylinder  engine,  where 
dead  weight  only  is  us#d  for  lifting 
the  water.  It  has  frequently  oc- 
curred  that  the  load  of  an  engine 
has  been  added  to  or  diminished 
by  10  or  12  tons  in  the  course  of 
half  an  hour,  by  the  action  of  gales 
of  wind  on  the  surface  of  the  meer 
and  boezem.  Each  engine  has 
two  air-pumps  of  40  in.  diameter, 
and  ô-feet  stroke.  The  steam  is 
eut  oïï  in  the  small  cylinder  at 
from  one-fourth  to  two-thirds  of 
the  stroke,  according  to  the  load  ; 
and  after  expanding  through  the 
remainder  of  the  stroke,  it  is  still 
further  expanded  in  the  large  cy- 
Under. 
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The  antidpated  eoonomy  in  con- 
sumption  of  fuel  has  been  realized  : 
when  working  wîth  the  net  power 
of  350  horset,  the  ayerage  con- 
iumption  is  2^  fts.  of  beat  Weish 
coals,  or  75  millions  duty  with 
94  Ibs.  of  coal  ;  and  on  a  late  trial, 
the  '  Cmquius  '  and  '  Lynden  '  en- 
gines were  found  to  do  a  duty  (tf 
87  millions. 

The  whole  cost  of  machinery, 
buildings,coal8,and  wages,  to  pmnp 
out  the  lake,  wiU  not  ezœed 
iS  150,000,  whereas,  by  wind  it 
would  baye  cost  iS  308,000,  bemg 
a  saying  of  iS  158,000;  and  there 
will  also  be  a  further  economy  upon 
the  Works  in  the  bed  of  the  lake, 
amounting  to  iS  40,000  more,  so 
that  the  total  saying  by  steam  oyer 
wind  will  be  iS  200,000,  and  three 
years'  time. 

To  compensate  the  district  of 
Rhynland  for  the  loss  of  45,230 
acres  of  the  boezem  or  catch-water 
basin,  a  steam  engine  of  200-horse 
power,  driying  10  large  scoop- 
wheels,  has  been  erected  at  Spam- 
dam  to  lift  the  boezem  water  oyer 
the  tide  in  the  Y,  or  base  of  the 
Zuyder  Zee,  where  the  lise  is  on 
an  ayerage  only  17  inches.  This 
engine  has  discharged  30,000,000 
tons  of  water  in  fifteen  consecutiye 
days.  When  the  stateof  the  boezem 
permits  the  *  Leeghwater,'  *  Cm- 
quius,' and 'Lynden  'engines  to  work 
freely,  they  discharge  on  an  ayer- 
age 2,000,000  tons  in  twenty-four 
hours,  and  they  are  capable  of  doing 
this  down  to  their  fidl  depth.  In 
the  month  of  June,  1849,  the  three 
engines  discharged  60,000,000  tons 
water,  and  lowered  the  meer  one 
foot  ;  between  the  Ist  of  May  and 
Ist  of  December  they  had  lowered 
the  lake  5  feet,  and  by  the  autumn 
of  1850,  it  is  calculated  the  dry 
land  will  appear.    (See  Table,) 

The*Leeghwater,'  *  Cruquius'  and 
'  Lynden  '  engines  were  contracted 
for  jointly  by  the  Hayle  and  Per- 
ran  Foundry  Companies,  Comwall, 
aiidyf«r«  manufactured  and  erected 
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NMchlfeer 
Baigfaomdtf  Do. 
TlieZyp 
Egmonoar  Meer 
Bcrnr        Do* 
Dul  Do. 

Vrooner  Do. 
Aehter  Do. 
Kooi  Do. 

Zwyns  Do. 
Boekeler  Do. 
Wog  Do. 

^  Tbe  Boenuter 
The  Weiring- 
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NORTH  HOLLAND. 


Name  of  Ltke, 
t,  or  Water- 


place. 


} 


T^Mrlingtr  Meer 
Ponner       Do. 

•  •  •  • 

Baandorper  Do. 
TheEngeWor-i 

mer  / 

The  Hr.  Ha-") 

gowaard         / 

BroekerMeer  / 

Bekner        Do. 
Buikslooter  Do. 
The  Oroot  Waal 
Wormer  Meer 

•  •  •  • 

Bennin;      Do. 
Harger  &  Pet-  \ 

temer  Polder/ 
The  Tien  Meeren 
The  Drie  Do. 
Kley  Meer 
Kerk  Do. 
Deble  Do. 
Greb  Do. 
The  Vier 

Meertjes 
Braak  Meer 
Veenhuizer  Do. 
Schals  Do. 
Schenner  Do. 
The  Vier  "i 

Meertjea         j 
Berk  Meer 

Kolk  Do. 


} 


{ 


Star  Do. 
Noordeinder  Do. 
Sap  Do. 


Loeadonnear. 


,â 


Werrerahoofd 

Burghom 

Schagerbmg 

Egmond 

Bergen 

Koedyk 

St.  Paneraa 

AUunaar 

Do. 

Oudorp 

Akersloot 

Spierdyk 

Purmerend 

Colkom 


Warmenhuisen 
Purmerend 


} 


Berkhout 
Near  Worme- 
meer 

Langendyk 

Broek&Wa-  ^ 
ter-land         / 
Monnikendam 
Buiksloot 
Berkhout 
Gisp 

•  •  •  • 

Abbekerk 

Petten 

Haring  Oanpel 

Oud  Gartpel 

Koedyk 

Do. 

Warmenhuisen 

Do. 

Medenblyk 

Eerstwoude 
Veenhuizen 
Knollendam 
N.&  S.  Schenner 

Obdam 

Veenhuizen 
Lambert  Scha-  ^ 
gen  / 

•  •  •  • 

Oostgrafdyk 

Graft 

TbeRyp 
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59 
084 

igo*j6 

10080 

1394 

S86 

24tf 

78 

33 

38 

746 

1541 

10369 

3979 


98 
0300 

•  ■ 

401 
341 

0904 

038 
310 

138 
3780 

245 

987 

4047 
730 

147 
48 
31 

201 

080 
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SOUTH  HOLLAND. 


Name  of  Lake, 
Meer,  or  Water- 

plcce. 


Soetcrmeenche  \ 
Meer  / 


The  Litserpoel 
Hem  Meer 


Diemer  Meer 


Slooter  Meer 
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Diemen 
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tiM  dinetiM  ofMr.  Artliin 

\  thejrliAvtallwoffkeddariiig 

tluce  moutlM  with  «dj 

QMj  be  laid  m  thit  instuice, 
Btdihaie  reallMd  the  ùkàù 
I  'Hwe smI the  Tortoiiet'— 
\0f  tlM  eredioo  of  «  iteftiii 
s  of  30  or  40-liofS6  power, 
nnage  pupoMt»  wat  thoug^t 
a  bold  itepv  wlienM»  imder 
ddinee  of  Bnf^itli  «niBaen, 
kwre  dmd,  between  1840  and 

to  ereet  the  moft  gigutie 

lïMtchinery  in  theworlcL 
)  low  hndi  of  the  NeUier- 
aie  diTided  into  krge  dnin- 
•tricts,  wfaieh  hare  been  em- 
d  agahiit  the  inroadt  oi  the 
md  river  iooda  ;  and  the  Ta- 
parta  of  a  diitrict  are  eon- 
i  by  what  ii  called  the  houêm, 
er-baain,  or  reaerroir,  Ibrmed 
riyera,  Uikea,  meera,  orwater- 

having  thdr  orig^  in  tiie 
t,  and  serrea  to  receiTO  the 

drained  either  naturally  or 
ially  from  the  rarrounding 
The  boezem  is  put  into 
iinication  with  the  exterior 
I  of  the  rivers  or  sea  by  loeka 
oices.  AU  lands  in  a  given 
ge  district  aboYe  the  lerel  of 
ezem,  and  draining  natorally 
;,  are  called  '  boezem  lands/ 
ids  lying  below  the  boezem, 
rained  into  it  by  madiinery, 
led  polders.  Of  polders  there 

0  kinds  :  the  first  are  seldom 
than  2  or  3  feet  below  the 
if  the  boezem,  which  is  em- 

1  aboYC  the  naturel  8ui£ue 
land:  of  such  polders  there 
)ward8  of  1000  in  the  pro- 
df  South  Holland  only  ;  and 
re  kept  dry  by  the  aid  of  an 
isenumberofwind-mills.  Of 
oond  class  of  polders  there 
in  North  Holland  and  43  in 
Holland,  as  reoorded  in  the 
ingTable,and  thèse  areworks 
midable  character,  being,  for 
9tpart,  tbe  beds  oflakes,  or 
mt  sbeets  ofwater,  rarying 


in  depih  frmo  ft  to  gO  fcet  bdow 
tlie  boeMMf  aid  fe^idriag  powcfftd 
inacniMty  to  poflap  tbnn  eut  in 
the  tot  iMtaace»  aîid  to  maintain 
the»  dry  aftamaidat  aad  aa  theae 
lakea,  tet  ahviya  fonn  part  of  the 
boeieiEy  or  leaemuiry  of  a  nnidi 
larfortnetof  laad,  thcir  draJMge 
fraqueatlyiEvolfea  the  eonalruflUon 
of  iM»enae  worka,  aad  aarioaily 
afteta  the  proaperity  of  the  whole 
diatriot  Im  whi^  they  aie  BitMfta. 
The  preoedîng  Table  wiU,aa  an 
apt  iUnatiation  of  the  aabjaet  of 
draining  large  diatrieta^  be  ibuid 
important  hi  engineering  hiatory. 

By  the  Tablait  wffl  be  aeen  that 
the  North  HoUandera  bad  eflteted 
the  drainage  of  neariy  aU  thdr 
lakea,  dee.,  aa  earty  aa  1645,  and 
tbey  kad  then  reeoferad  98,557 
aerea  of  land  fewnfaig  their  bîsda: 
whereaa  the  South  HoUanden  kad 
hi  1645  only  drained  6ve  aaudl 
lakea,  whoae  area  waa  only  8741 
acrea.  It  mnat  be  dbaenred  that 
the  South  Holland  drainagea  are  of 
a  mnch  more  eztensive  diaraeter 
than  thoae  of  North  HoDand,  and 
the  diflteoHiea  to  be  orercome  were 
mndi  greater;  and  laat,  but  not 
leaat,  ue  Noith  HoUandera  were 
mndi  ricfaer  than  their  neig^boon. 
Of  the  223,000  acrea  of  lalÉea,  Ac., 
reoorded  in  the  TaUe,  npwarda  of 
50,000  acres  were  fonned  artifi- 
daJly,  by  diedging  the  peat  pnlp 
to  the  depth  of  10  or  20  foet,  to 
senre  aa  fhel  for  domestic  pur- 
poses,  &c. 

Meridùm^  in  aatronomy,  the  line 
drawn  from  the  north  to  the  aonth, 
throQgh  the  zenith,nadir,  and  pôles, 
which  line  the  sun  crosses  at  noon 

Merkm,  the  solid  part  of  an  embattled 
parapet,  standing  np  between  the 
embrasurea 

Menu,  the  plein  surfiice  between  the 
channels  of  a  triglyph 

Mesaulat  a  passage,  gallery,  lobby; 
an  entry  or  court 

MestUng^  \snM  OTnaxD«B^\  ^mbS^ 
aiicka  ;  ufiXfÀuUauÛA  iQaÂÔL  *\gl  Wc^- 
g\o-S«ioii  ^àmea 
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MetaUurgyt  the  art  of  working  me- 
tals,  inYented  by  Tubal-Cain,  b.  c. 
3608.  "  And  Zillah  also  bare  Tubal- 
Gain,  an  instructor  of  every  arti- 
ficer  in  brass  and  iron.''  {Gen,  iv. 
22.)  In  the  earliest  periods  of  his- 
toiy,  mention  is  made  of  the  ex- 
cellence in  working  metals  among 
the  Egyptians.  Some  spécimens  of 
metal-work  of  an  early  date  exist, 
and  modem  fashion  has  also  pro- 
duced  some  Tçry  daborate  ex- 
amples. 

MetaU  are  elementary  bodies  capable 
of  combining  with  oxygen;  and 
many  of  them,  during  tlus  combi- 
nation,  exhibit  the  phenomenon  of 
combustion.  Seven  metals  only 
were  formerly  known  ;  bnt  recently 
s  much  greater  number  has  been 
been  added.  Metals  are  distin- 
guished  by  their  great  spécifie  gra- 
Tity,  considérable  tenadty,  and 
hardnèss,  opacity,  and  property  of 
reflecting  the  greater  part  of  the 
Ught  wluch  falls  on  their  surface, 
giying  rise  to  metallic  lustre  or 
brilliancy.  Metals  are  the  best 
conductors  of  calorie  :  their  expan- 
ribUities  are  yarious,  and  are  pro- 
bably  nearly  in  the  order  of  their 
fusibUities.  Mercury  melts  at  so 
low  a  température,  that  it  can  be 
obtained  in  the  sotid  state  only  at 
a  yery  low  température  ;  others,  as 
platina,  can  scarcely  be  melted  by 
the  most  intense  beat  which  we 
can  excite. 

Metals  en^loyed  m  the  mechtmieal 
arts: 

Antimont  is  of  a  silvery  white 
colour,  brittle,  and  crystalline  in 
its  ordinary  texture:  it  fuses  at 
about  800°  :  its  spécifie  gravity  is 

6-712. 

BisMCTTH   is    a    brittle,  white 
métal,  with  a  slight  tint  of  red  :  its 
spécifie  gravity  is  9*822  :  it  fuses 
at  476%  and  always  crystallizes  on 
cooling, 
CoppER  is  the  only  métal,  with 
tbe  exception  of  titanium,whichhaa 
a  red  colour:  it  has  much  lustre, 
-û  very  malléable  and  ductile,  and 
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exhales  a  peculiar  smell  when  i 
warmed  or  rubbed  :  it  melts  at  a  | 
bright  red  or  duU  white  beat,  or  at 
a  température  intermediatebetween 
the  fasing  points  of  silyer  and  gold 
c=  1996**  Fahr.  :  its  spécifie  gravity 
Taries  from  8*86  to  8*89, — ^the  for- 
mer being  the  least  density  of  cast 
copper;  the  latter,  the  greatest  of 
roUed  or  hammered  copper. 

GoLD  is  of  a  deep  and  pecuHar 
yellow  colour  :  it  melts  at  a  bright 
red  beat,  équivalent,  according  to 
Daniell,  to  201 6**  Fahr.,  and  when 
in  fusion,  appears  of  a  brilliant 
greenish  colour:  its  spécifie  gra- 
vity is  19*3  :  it  is  so  malléable, 
that  it  may  be  extended  into  leaves 
which  do  not  exceed the  ftgj^oftoth 
of  an  inch  in  thickness,  or  a  single 
grain  may  be  extended  over  56 
square  inches  of  surface. 

Le  AD  in  colour  is  blueish  white: 
it  has  much  brilliancy,  is  remarka- 
bly  flexible  and  soft,  and  leaves  a 
black  streak  on  paper.  When  han- 
dled,  it  exhales  a  peculiar  odour  : 
it  melts  at  about  612°,  and  by  the 
united  action  of  beat  and  air,  is 
readily  converted  into  an  oxide. 
Its  spécifie  gravity,  when  pure,  is 
11*445  ;  but  the  lead  of  commerce 
seldom  exceeds  11*35.  Lead  is 
used,  in  a  state  of  comparative 
purity,  for  roo^,  cistems,  pipes, 
vessds  for  sulphuric  acid,  &c. 

Mbrcurt  is  a  brilliant  white 
métal,  having  much  of  the  colour 
of  silver.  It  has  been  known  from 
remote  âges.  It  is  liquid  at  com- 
mon  températures,  sohd  and  mal- 
léable at  —40°  Fahr.,  and  contracts 
considerably  at  the  moment  of  con- 
gélation :  it  boils  and'becomes  va- 
pour  at  about  670°:  its  spécifie 
gravity  at  60°  is  13*5.  In  the  sotid 
state,  its  density  exceeds  14.  The 
spécifie  gravity  of  mercuiial  vapour 
is  6-976. 

Nickel  is  a  white,  brilliint 
métal,  which  acts  upon  the  magne- 
tic  TieeâXft,  «sÀ\&  \\^M  cns^ahle  of 

Va  moxfc  fef^c^fc  ^Oaaxi  >i>ûaX.  ks»!  \a«û^ 
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and  vanishes  at  a  beat  somewhat 
below  redness.  At  6*30°  it  is  duc- 
tile and  malléable  :  its  spécifie  gra- 
vity  varies  from  8*27  to  8*40  when 
fîised,  and  after  hammering,  from 
8-69  to  9-00.  It  is  not  oxidized  by 
exposure  to  air  at  common  tempe- 
ratures;  but  wben  heated  in  the 
air,  it  acquires  varions  tints,  like 
Steel:  at  a  red  beat,  it  becomes 
coated  by  a  grey  oxide. 

Palladium  is  of  a  dull  white 
colour,  malléable  and  ductile.  Its 
spécifie  gravity  is  about  11*3,  or 
11*86  when  laminated.  It  fuses  at 
a  température  above  that  required 
for  tbe  fusion  of  gold. 

Platinum  is  a  virbite  métal, 
extremely  difficult  of  fusion,  and 
unaltered  by  tbe  joint  action  of 
beat  and  air.  It  varies  in  den- 
sity  from  21  to  21*5,  according  to 
tbe  degree  of  mecbanical  compres- 
sion it  bas  sustained.  It  is  ex- 
tremely  ductile,  but  cannot  be 
beaten  into  sucb  tbin  leaves  as  gold 
and  silver. 

Rhodium,  discovered  in  1803 
by  Dr.  Wollaston,  is  a  wbite  métal, 
very  difficult  of  fusion.  Its  spécifie 
gravity  is  about  11  ;  it  is  extremely 
bard.  When  pure,  the  acids  do  not 
dissolve  it. 

Silver  is  o£  a  more  perfect 
white  than  any  other  métal  :  it  has 
considérable  brilliancy,  and  takes  a 
high  polish.  Its  spécifie  gravity 
varies  between  10*4,  which  is  the 
density  of  cast  silver,  and  10*5  to 
10*6,  which  is  tbe  density  of  roUed 
or  stamped  silver.  It  is  so  malléa- 
ble and  ductile,  that  it  may  be  ex- 
tended  into  leaves  not  exceeding  a 
ten-tbousandth  of  an  inch  in  thick- 
ness,  and  drawn  into  wh'e  much 
finer  than  a  human  bair.  Silver 
malts  at  a  bright  red  beat,  estimated 
at  1873°  Fahr.,  and  when  in  fusion 
appears  extremely  brilliant. 

Tin  has  a  silvery  white  colour, 
with  a  slight  tint  of  yellow  :  it  is 
malléable,  thougb  sparingly  ductile. 
Common  tin-foil,  which  is  obtained 
by  beating  out  the  métal,  is  not 
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more  than  n^th  of  an  inch  in 
thickness,  and  what  is  termed  '  white 
Dutch  métal'  is  in  much  thinner 
leaves.  Its  spécifie  gravity  fluctuâtes 
from  7*28  to  7*6,  the  highest  being 
the  purest  metaL  When  bent,  it 
occasions  a  peculiar  crackling  noise, 
arising  from  the  destruction  of  co- 
hésion amongst  its  partides.  When 
a  bar  of  tin  is  rapidly  bent  back- 
wards  and  forwards  several  tunes 
successively,  it  becomes  so  bot  tnat 
it  cannot  be  held  in  the  hand. 
When  rubbed,  it  exhales  a  peculiar 
odour.  It  melts  at  442**,  and  by 
exposure  to  beat  and  air  is  gradu- 
ally  converted  into  a  protoxide. 

Zinc  is  a  blueish  white  métal, 
with  considérable  lustre;  rather 
bard  ;  of  a  spécifie  gravity  of  about 
6*8  in  its  usual  state;  but  wben 
drawn  into  wire,  or  rolled  into 
plates,  its  density  is  augmented  to 
7  or  7*2.  In  its  ordinary  state,  at 
common  températures,  it  is  tough, 
and  with  difficulty  broken  by  blows 
of  the  hammer:  it  becomes  very 
brittle  wben  its  température  ap- 
proaches  that  of  fusion,  which  is 
about  773''  ;  but  at  a  température 
a  little  above  212**,  and  between 
that  and  300°,  it  becomes  ductile 
and  malléable,  and  may  be  rolled 
into  tbin  leaves,  and  drawn  into 
moderately  fine  wire,  which,  how- 
ever,  possesses  but  little  tenacity. 
When  a  mass  of  zinc  which  has 
been  fused  is  slowly  cooled,  its 
fracture  exhibits  a  lamellar  and 
prismatic  crystalline  texture.  The 
pipes  of  the  great  organ  in  the 
town-hall  at  Birmingham,  and  in 
that  of  York  cathedral,  are  made 
principally  of  sheet  zinc. 
Mçjteoroloffy,  the  term  now  used  for 
the  purpose  of  designating  the  sci- 
ence which  observes,  registers,  clas- 
sifies,  and  compares  the  various  and  ' 
varying  phenomena  of  our  atmo- 
sphère. It  remarks,  at  the  same 
time,  the  connection  of  those  phe- 
nomena vrith  the  heavenly  bodies, 
and  with  the  solid  and  liquid  ma- 
terials  of  the  earth,  in  tcfet^ûSA  1^ 
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tbeir  reciprocal  and  combined  in- 
fluence indetermining  the  character 
of  dififerent  elimates,  and  with  the 
view  of  learning  the  meteoric  his- 
tory  of  every  région  of  our  globe, 
of  oltimately  investigating  the  laws 
of  atmospheric  change,  the  plan  of 
meteoric  action;  the  theoiy,  in  fact, 
of  meteorological  phenomena,  on 
which  dépend  essentially  the  flt- 
^ess  of  the  yarious  portions  of  the 
earth's  surface  for  the  production 
of  distinct  vegetable  and  other  sub- 
stances, and  for  the  support  of  ani- 
mal life. 

Meteorological phenomenaaie  notcon- 
fined  to  the  inferior  régions  of  the 
atmosphère,  but  extend  as  far  as 
observations  bave  reached.  It  is 
possible  their  influence  may  extend 
universally,  and  therefore  ît  is  dé- 
sirable to  knowwhether  there  exists 
throughout  space  a  médium,  or  con- 
ductor,  or  whether  there  is  such  a 
thing  in  matter  as  vacuum.  Some 
bave,  it  is  true,  endeavoured  to  re- 
condle  opinions  so  diametrically 
opposed  toeach  other,  by  suggesting 
that  the  ntdverse,  though  infinité, 
is  a  plénum  and  a  void  !  This  (the 
doctrine  of  Leucippus)  a  récent  au- 
thor  déclares  to  be  really  true; 
and  some  conceiye  that  the  New- 
tonian  theory  necessarily  implies 
the  reality  of  a  metaphysical  Yoid, 
although  the  astronomical  calcula- 
tions  of  that  theory  were  made 
withont  any  allowance  for  the  ré- 
sistance to  the  motions  of  the 
planets,  which  might  beexperienced 
from  such  a  médium. 

Metoehe,  the  intervais  between  two 
denticuU  in  the  lonic  entablature 

Métope^  the  spaces  between  the 
triglyphs  of  the  Donc  Meze,  which 
in  the  Parthenon,  for  instance,  were 
filled  in  with  sculpture;  but  in 
modem  porticoes  that  are  êaid  to 
be  afler  the  Parthenon,  they  are 
mère  blanks 

Mèfyv,  a  French  measure,  eqoal  to 

39-3702  EngUsh  inches. 
^^kamténe,  a  iow  intermediate  «tory 

between  two  higher  oncs 


Mezzo-relievOt  projection  of  figures 
between  alto-  and  basso-relievo  ; 
demi-relievo 

Mezzotmto,  a  kind  of  engraving  nearly 
resembling  painting,  effected  by 
scraping  and  burnishing  the  copper 

Mezuzothf  a  name  given  to  certain 
pièces  of  parchment  which  were 
anciently  fixed  on  the  door-posts  of 
bouses 

Mica,  an  important  ingrédient  in  the 
composition  of  rocks,  consisting  of 
silica,  alumina,  oxide  of  iron,  and 
potash:  it  is  easily  divided  into 
laminœ,  even  to  the  gofl^mflth  part 
of  an  inch,  and  is  cUstinguishable 
from  talc  by  its  elastidty  :  in  Russia 
it  is  used  instead  of  window-g^ass 

Micrometer,  an  instrument  for  mea- 
suring  small  spaces 

MtcroscopCf  an  optical  instrument  for 
rendering  visible  minute  objects: 

'  the  êingle  microscope  bas  one  lens 
only,  and  magnifies  by  permitting 
a  near  view  of  the  object  ;  in  the 
eonqfound  microscope,  a  focal  image 
is  again  magnified  by  oth^  lenses 

MiddH-ground  is  a  tenu  used,  not  to 
express  the  middle  of  a  picture,  but 
generaUy  perspectively  so  ; — some- 
times  it  is  the  highest  part  of  a 
picture,  and  sometimes  the  second 
degree  of  shade.  Pictures  are  di- 
vided into  three  parts  :  fore-ground, 
middle-ground,  and  back-gronnd. 

Middle^raUf  the  rail  of  a  door  which 
is  upon  a  level  with  the  hand  when 
hangingfreely  :  the  lock  of  the  door 
is  generally  fixed  in  this  rail 

Midship  signifies  the  middle  of  a  ship 

Mtdship-àaidf  the  broadest  frame  in 
the  ship,  called  the  *dead-flat' 

Mileatones.  Pliny  says,  the  miles  on 
the  Roman  roads  were  distinguished 
by  a  pillar,  or  a  stone,  set  up  at  the 
end  of  each  of  them,  and  which  was 
marked  with  one  or  more  fig^ures, 
signifying  how  far  it  was  from  the 
Milliarium  Aureum,  a  pillar  in  the 
forum  near  the  temple  of  Sstum, 
which  had  on  it  the  figure  I.,  so 
tb»2t  ^<&  ivesi  Y^«t  \x^  \\.>^bich  was 
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th0  XIV.  aad  XI.  ttonet  were  but 
ttnrteen  and  ten  miles  from  the 
fonun. 

\llÊiimhm,  ft  thomtiid  yetn;  the 
tena  applied  to  that  pôiod  of  the 
Chrittiaii  Chnrch  detcribed  in  Ré- 
vélation, dnring  which,  acoording  to 
maay  eommentafcon,  it  ii  iuppc«ed 
that  JesntChrift  will  reign  penon- 
ally  on  the  earth,  that  the  bodiet 
ot  martyrs  and  other  emment 
Christians  will  be  raised  from  the 
dead,  aad  in  this  renewed  ttate  oon- 
stitnte  the  sofajects  oi  His  glorioos 
kingdom 

itfMnrr,  a  Boman  mAe,  contisting 
of  1000  paoes  of  5  feet  each,  and 
therefore  »*  5000  feet  :  taking  the 
Boman  foot  at  11*6496  English 
inehes,  the  Rmnan  mile  wonld  be 
1618  EngUih  yardi,  or  142  yards 
kss  than  the  English  statnte  mile. 
HOê  for  the  grinding  of  grain  into 
flour  are  of  several  Idnds:  wind- 
mills,  with  sails  to  be  impelled  by 
the  action  of  the  wind,  over-shot 
and  nnder-shot;  and.the  horizontal, 
or  turbine  water-wheels.  Mill 
machinery  is  used  for  the  grinding 
of  tobacco  into  snuff,  impelled  by 
windfparticularlyin  Holland,where 
stapendous  structures  can  be  seen 
on  the  road  from  Rotterdam  to  the 
Hag^e.  Millsarealsoused^propelled 
by  steam  or  water,  for  the  grinding 
of  barky  preparing  of  flax,  sawing 
of  timber,  and  for  the  many  and 
varied  purposes  in  manufacture. 
In  the  'Papers  on  Engineering/ 
vol.  vi.,  will  be  found  an  interesting 
paper  by  Mr.  Fairbaim  on  *Water- 
Wheels  with  Ventilated  Buckets/ 

MiUwrightt?  Planing  Machine,  This 
macMne  is  similar  in  principle  to 
the  ordinary  planing  machii^e  (see 
Planing  Machine),  except  in  cases 
where  heavy  work  is  required  to  be 
planedy  when  a  machine  with  a 
moveable  tool  and  fixed  table  is 
used.  The  advantage  of  this  ar- 
rangement isy  that  very  large  and 
heavy  castings  are  planed,  which 
could  Dût  be  moved  to  and  fro,  as 

in  tbe  ordinary  machines,  without  1 
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great  losi  of  power.  It  is  placed 
OTer  a  pit  made  for  the  purpose, 
with  stc^  to  descend  into  it.  The 
two  side  framet  are  bolted  to  the 
ground,  and  the  table  bas  a  séries 
of  apertures  for  bolts  to  fix  the 
work  upon  tt,  and  can  be  raised  or 
lowered  to  any  required  height  by 
four  strong  screws,  one  at  each 
corner,  "nie  horizontal  and  ver- 
tical] slides  are  placed  over  the  work 
in  the  nsual  manner,  and  are  at- 
tached  to  a  light  frame,  which, 
when  the  tool  is  a^justed  to  the 
work  by  the  vertical  slide,  is  moved 
to  and  fro,  carrying  with  it  the 
slides  and  tool,  and  at  the  end  of 
each  backward  stroke  a  lappet,  or 
other  contrivance,  sets  the  vertical 
slide  and  tool  a  little  f urther  across 
the  table,  until  the  entire  surface  is 
planed. 

Mhutretf  in  Mohammedan  architec- 
ture, a  spire  or  steeple 

Minerai  Black  is  a  native  and  impure 
oxide  of  Carbon,  of  a  soft  texture, 
found  in  Devonshire 

Minerai  Green  is  the  conunercial 
name  of  green  lakes,  prepared  from 
the  sulphate  of  copper 

Minerahgy  forma  one  of  the  three 
great  divisions  into  which  natural 
history  or  the  knowledge  of  natu- 
ral objects  has  been  classified  ;  the 
other  two  being  botany,  devoted  to 
plants,  and  zoology,  to  animais. 
Mineralogy  is  also  distinguished 
from  geology,  inasmuch  as  it  re- 
gards the  characters  of  minerais 
in  détail,  without  regard  to  their 
formation  and  gênerai  distribution 
in  the  crust  of  the  earth,  which 
belong  to  geology.  If  the  compo- 
sition of  a  minerai  substance  is  to 
be  considered,  then  mineralogy 
forma  a  portion  of  chemistry  ;  but 
in  its  more  limited  sensé,  mine- 
ralogy is  the  art  of  distinguishing 
minerai  substances  from  each  other, 
and  the  science  of  accurately  de- 
scribing  and  arranging  them,  by 
what  m«5\ifc\ÇiTCùfcS^^'û3è^^a'5Sik.^o^lS.- 

siûcatioiL. 
Mines.   ^a.\ei-«çrà%^  vol  \smsk^  «i'^ 
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wrongly  considered  to  be  of  great 
injury.  It  is  trae,  the  lifting  of 
water  by  machinery  from  the  deep 
mines  is  attended  with  expense, 
when  they  are  so  situated  that  no 
level,  drift,  or  water-course  can  be 
obtained  for  that  purpose  ;  but,  on 
the  other  hand,  they  are  so  abso- 
lutely  necessary  in  mining,  that  in 
the  very  first  process,  a  judicious 
miner,  in  boring  down  to  his  mine, 
preyious  to  his  sinking  to  or  work- 
ing  it,  even  in  this  simple  act, 
cannot  proceed  very  deep  without 
water  to  work  his  bore-rod  in  ;  and 
if  the  strata  of  the  earth  passed 
through  does  not  produce  it,  he 
must  pour  it  down  the  bore-hole, 
or  he  cannot  proceed.  When  ail 
his  pits  or  shafts  are  sunk,  and  his 
mine  opened,  and  ventilation  is  re- 
quired  to  expel  inflammable  air, 
fire,  or  black  damp  (as  it  is  termed), 
nothing  is  superior  to  water.  When 
this  can  be  obtained,  and  made  to 
run  with  facUity  through  the  mine 
and  its  yarious  workings,  it  is  found 
superior  to  air-fumaces  of  any  kind 
for  expelling  the  falminating  va- 
pours  80  destructive  to  the  health 
and  lives  of  the  workmen  employed. 

Mines  in  Scotland. — The  gênerai  cus- 
tom  of  Scotland  provides  for  yield- 
ing  to  the  landlord  a  royalty  pro- 
portioned  upon  the  net  amount  of 
sales  at  the  colliery,  in  conjunction 
with  a  certain  or  sieeping  rent  pay- 
able half-yearly.  The  royalty  pro- 
portion is  sometimes  so  high  as 
one-quarter  the  amount  of  sales, 
but  generally  one-eighth  ;  of  late 
years  many  collieries  hâve  been  let 
at  one-twelfth  and  at  one-four- 
teenth  the  amount  of  sales. 

Mining,  There  is  an  essential  différ- 
ence between  civil  and  military 
mining  :  in  the  former,  the  works 
are  frequently  carried  on  at  consi- 

•   derable  4cpths  below  the  surface 

of  the  earth,  and  sometimes  in  solid 

70ck;  whereas  military  mining  is 

wbat  m&y  be  termed  superficial, 

and  coDsequently  the  miner  worka 

tbrough  the  more  récent  formations 

288 


of  earths  and  sands,  which,  firom 
their  little  tenacity,  he  bas  to  sup- 
port as  he  advances.  For  the  bet- 
ter  ventilation  of  military  mines,  a 
machine  has  been  invented  bv  Ser- 
géant  Lewis,  of  the  Royal  Sappers 
and  Miners  ;  and  it  has  been  con- 
jectured  that  Mr.  Haig's  patent 
pneumatic  engine,  invented  for  the 
purpose  of  purifying  the  holds  of 
vessels,  might  also  be  successfully 
employed  in  mining  opérations. 

Ménster,  a  cathedral,  anciently  a 
large  church.  (See  WeêtnUmter 
Ahbey.) 

Minute,  a  proportionate  measure  hi 
architecture,  by  which  the  parts  of 
the  orders  are  regulated  ;  the  siz- 
tieth  part  of  the  lower  diameter  of 
the  shaft  of  a  column,  written  thus, 
10^  i.e,  ten  minutes  ;  in  geogn4>hy 
and  astronomy,  the  sixtieth  part  of 
a  degree 

Miserere,  projecting  brackets  fai  the 
under  side  of  the  seats  of  stalls  in 
churches;  they  are  always  more 
or  less  omamentedswith  carvings  of 
leaves  and  grotesque  subjects 

Mitre,  an  episcopal  crown.  In  carpen- 
try,  the  line  formedby  the  meeting 
of  mouldings  or  other  sur&ces 
which  intersect  each  other.  If 
two  pièces  of  wood  be  formed  to 
equal  angles,  or  if  the  two  sides  of 
each  pièce  form  equal  inclinations, 
and  thus  be  joined  together  at  thek 
common  vertex,  so  as  to  make  an 
angle  double  to  that  of  either 
pièce,  they  are  said  to  be  mitred 
together,  and  the  joint  is  called 
*the  mitre.' 

Mitre-wheel,  a  wheel  having  teeth 
formed  so  as  to  work  at  an  angle 
of  45**  to  the  centre  line  of  the 
shaft  on  which  it  is  fixed,  to  move 
with  another  wheel  of  equal  size, 
fixed  on  a  shaft  at  right  angles  to 
the  former  one 

Mixed  Citrine.  There  are  two  prin- 
ciples  of  combination,  of  which  the 
artist  may  avail  himself  in  pro- 
ducvTi^  V^deA^  CQ>Vova%\  the  one  bkng 
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taein^  a  dtrine;  the  other,  the 
mithig  the  three  piimariet  in  rach 
i  manner  that  yeUow  may  predomi- 
late  in  the  case  of  dtrine,  and  blae 
nd  led  be  tabordinate  in  the  com- 
Miand. 

red   (Srayê   are  formed   by  the 
»mpoiin(ting  of  black  and  white, 
irhieh  yieldi  neutral  gTay>»  And  of 
)lack  and  blue,  black  and  purple, 
)lack  and  oliye,  &c. 
xed  Oreem,  compounds  of  bine 
md  yellow  pigments,  which  may 
be  formed  by  compounding  them  in 
the  several  ways  of  working,  or  by 
blending  them  in  the  proportions 
of  the  Tarions  hues  required 
ixed  OUve  is  componnded  by  nmU 
ing  green  and  purple  colours,  or  by 
adding  to  blae  a  smaller  proportion 
of  yeUow  and  red,  or  by  breaking 
mnch  blae  with  little  orange 
ixed  Orange,  Orange  being  a  colour 
componnded  of  red  and  yellowi  the 
place  of  original  orange  pigments 
may  be  supplied  by  a  mixture  of  the 
two  latter  colours,  by  glazing  one 
over  the  other;  by  stippling,  or 
other  modes  of  breaking  and  inter- 
mixing  them  in  working,  according 
to  the  nature  of  the  work  and  the 
efttct  required. 
fixed  Purple,    Purple  being  a  se- 
condary  colour,  composed  of  blue 
and  red,  it  foUows  of  course  that 
any  blue  and  red  pigments  "whieh 
are  chemically  at  variance  may  be 
used  in  producing  a  mixed  purple 
of  any  required  hue,   eiiher   by 
compounding  or  by  grinding  them 
together  ready  for  use,  or  by  com- 
bining  them  in  the  varions  modes 
of  opération  in  paiuting. 
Mixed  Russet.     Orange,  vermiUion, 
and  madder  purple  afford  a  com- 
pound  russet  pigment  of  a  good 
and  durable  colour. 
Mizen-mastf  in  ship-rigging,  the  mast 

next  the  stem 
Mock  lead,  wild  lead,  hlack  leady  or 
Mack  jack,  a  pondérons  black  mi- 
nerai, wbich  àoes  not  readily  in- 
corporate  in  the  are  ;  a  zinc  ore 
Modei,  a  pattem  used  for  moulding  ; 
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a  machine  or  building  executed  in 
miniature 
ModillioH,  a  projecting  bracket  under 
the  corona  of  the  Corinthlan  and 
Composite  orders,  and  sometimes 
of  the  Roman  lonic 
ModuUt  a  measure  of  proportion  by 
which  the  parts  of  an  order  or  of  a 
building  are  regulated  in  classical 
architecture;  considered  generally 
as  the  diameter  or  semi-diameter 
of  the  lower  end  of  the  shaft  of  the 
colomn  ;  in  other  words,  semi-dia- 
meter of  the  column,  or  30  mi- 
nutes 
MoleculCt  synonymous  with  atom,  in 
physics,  a  very  small  mass  or  por- 
tion of  any  body 
Molybdenum^  a  brittle  and  white  glo- 

bulous  métal 
Momentumt  in  dynamics,  is  the  force 
of  a  body  in  motion.    When  the 
motion  of  a  body  is  considered  with 
respect  to  the  mass,  or  quantity  of 
matter  moTcd,  as  well  as  its  ve- 
locity,  it  is  called  its  momentnm, 
or  quantity  of  motion.    The  mo- 
mentnm of  a  body  is  therefore  in 
the  compound  ratio  of  its  quantity 
of  matter  and  velodty. 
Monastery^  an  establishment  for  the 
accommodation  of  a  religions  fra- 
temity,  who  made  it  the  réceptacle 
of  bencTolence  and  charity  for  the 
poor  and  the  way-wom.     A  con- 
sidérable portion  of  the  land  was 
formerly  occupied  by  the  monas- 
teries  and  other  rehgious  bouses 
which  existed  in  Britain,  and  the 
endowments    of   thèse    establish- 
ments   subsequently  became    the 
foundation  of  the  great  wealth  of 
some  of  the   early  aristocracy  in 
England. 

Of  the  ample  means  enjoyed  by 
the  inmates  of  thèse  cloistered  sanc- 
tuaries,  some  idea  may  be  formed 
from  the  following  historical  state- 
ment,  translated  from*  the  préface 
to  the  *  Ely  Cartulary,'  preserved  in 
the  Public  Library  at  Gamfetvdj^A 
After    t.\ie    âL<efe8X  wà  ^^Ksiiî^  ^V 
Harold,  m«ai  oi  ^"fc  Vaôû»%\ûK« 
of  t\ie  TeaXm,  ^\lo  VïA.  %îct«B»sss» 
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opposed  the  Bastard,  fled  for  re- 
fuge to  Ely  Monastery,  together 
with  their  friends,  **  laden  with 
their  richest  treasures/'  and  iinth- 
ttood,  for  seven  years,  the  im- 
petuous  threatenings  of  the  Nor- 
mans,  until  they  were  unexpectedly 
$arprised.  ''  Then  a  coundl  being 
held,  it  seemed  advisable  to  implore 
the  royal  merqr  ;  upon  which  some 
were  d^spatched  to  the  king's 
court,  at  that  thne  at  Warwick, 
carrying  rich  treasures  to  the  king, 
the  gift  of  atonement  and  compen- 
sation of  their  misconduct;  iinth 
which  the  king  was  satisfied,  but 
on  thèse  tenus  and  conditions, — 
that,  during  his  pleasure,  forty 
royal  officers  should  be  lodged  at 
the  expense  of  the  monastery.  *  * 
The  knights  are  sent  for,  they 
arrive,  and  are  présent  with  their 
household,  every  one  of  whom  has 
underhim  a  monk  of  the  first  order, 
•s  an  officer  under  his  earl,  or  a 
guest  under  his  host.  But  the 
king  ordered  that  the  cellarer 
should  dispense  provisions  to  the 
officers  and  monks  promiscuously 
in  the  public  hall  of  the  couvent.  In 
short,  the  officers  with  their  earls, 
the  guests  with  their  hosts,  the 
knights  with  their  monks,  the 
monks  with  their  knights,  were 
most  grateful  to  each  other;  for 
each  and  ail  of  them  mutually 


afforded  each  other  the  offices  of 
humanity/' — Afterfive  yearspassed 
in  this  way,  the  knights  were  re- 
called  by  the  CJonqueror,  to  assist 
in  punishing  the  unnatural  wicked- 
ness  of  his  son  Robert  ;  and  **  they 
departedwithgrief ;  and  our  monks, 
wonderful  to  relate,  lamented  the 
departure  of  thèse  most  illustrions 
companions,  heroic  knights,  and 
most  pleasing  guests,  not  only  in 
tears,  but  in  dismal  bowlings  and 
exclamations,  and  struck  their 
breasts  in  despaûr,  after  the  man- 
ner  of  a  bride  whose  husband  is 
•  unseasonably  hurried  firom  her 
sweet  embraces  to  arms." — ^All  the 
monks  accompanied  the  kni^ts  as 
far  as  Hadenham,  with  hymns, 
crosses,  thuribals,  processions,  and 
every  solemnity,  and,  when  re. 
tumed,  took  care  to  paint  the  anus 
of  each  knight  on  the  walls  ùi  the 
refectory,  to  the  perpétuai  remem- 
brance  of  the  uncommon  humamty 
of  their  military  guests." — In  the 
cartulary  the  names  of  the  knights, 
forty  in  number,  with  their  com- 
panions, are  given  ;  and  their  anns 
are  emblazoned  on  the  margin. 

In  addition  to  the  monasteiies 
and  nunneries  enumerated  in  the 
foUowing  alphabetical  list,  no  less 
than  131,  which  are  unnotioed  in 
the  Books,  are  said  to  bave  been 
scattered  over  England  and  Wales. 


MAMS. 

Amesbury    . 

Ankerwyke  . 

Arden     •    . 

Aridow  .    . 

Armethwaite 

Arthington  . 

AshbridgjB    . 

Austin  Canons 

Austin  Céll 

Austin  Cell 
of  Casham  on  Tweed 
M      of  Taversbam 
f  ,,     ofHaJyweU 

Austin    Nunnery  of 

Legb 
AjrJeatbrd 
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ORDER. 

Bénédictine 

Benedict.Nuns 

Do. 

Bénédictine 

Nunnery 

Do. 

Augustine 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Carmélite 


DATE. 

980 
1257 
1150 

Wm.  Rufus 
1254 
1283 
1147 
1126 
1256 
1296 
1162 
1325 


COUNTY.     • 

Wiltshire 

Buckinghamshire 

Yorkshire 

Wicklow 

Cumberland 

Yorkshire 

Buckinghamshire 

Huntingdon 

Norfolk 

Norfolk 

Northumberland 

Oxfordshire 

Warwickshire 
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Badlesmere . 
Barldng  .    . 
Basaelech 
Bearwe  •    . 
Beanlieu.    . 
BeauTtle.    . 
Bénédictine  Cell 
Biriœnhead . 
Blackborough 
Blakeney     . 
Bleeiarn.    . 
Blythebory  . 
Bretford .    . 
Brewood 
Brewood 
Brodholm    . 
Bromfield 
Brorahale    . 
Branhftm 
Bongfty  .    . 
Calewich  Cell 
Calke.    .    . 
CanweU  .    . 
Canyngton  . 
Carow     .    . 
Castle  Hedingham 
Catesby  .    . 
Cell  of  Lees 
Charter-hooae 
Chateris  .    . 
Cheshunt     . 
Chester  .    . 
Clerkenwell 
Clonard  .    . 
Clynnock  Vaux 
Codenham   . 
Cokehill .     . 
Cokwelle     . 
Coin  .    .    . 
Comworthy 
Crabhouse   . 
Dartford .    . 
Davington   . 
Derby     .    . 
Dodford  .    . 
Dunster  .    . 
Durham  Collège 
East  Dereham 
Ëllerton  .    .    . 
Elstow    •    .    . 
Fairwell  .    .    . 
Famé  Island     . 
Felixtow .     .     . 


OBDBR. 

Aogcittine 
Nonnery 

Do. 

Bénédictine 
Carthasian 

Bénédictine 
Do. 

Carmélite 
Cifterdan 


Nonnery 

Cist.  Nunnery 

Nonnery 

Do. 

Do. 

Non  Priory 

Nonnery 

Aognitine 

Do. 

Nonnery 
Do. 
Do. 
Do. 

Carthosian 

Nonnery 

Do. 

Do. 

Do. 

Aogost.  Non. 

CiBtercian 

Nonnery 

Cist.  Nonnery 

Do. 

Nonnery 
Aogost.  Non. 
Nunnery 
Benedict.Non. 
Nonnery 
Cell  Premonst. 
Bénédictine 
Ed*^*  of  Monks 

Cist.  Nonnery 

Nonnery 

Bénédictine 

Do. 


DATB. 

Edward  II. 
630 
1101 
1200 
1113 
1347 
1349 
1150 
1200 
1321 

Henry  I. 

1295 
Richard  I. 
Edward  II. 

1115 

1268 

1262 

1160 

1148 

1161 

1142 

1140 

1146 

1190 
Richard  I. 

1348 

980 
1183 
1264 
1100 
1195 

616 
Henry  II. 
1260 
1185 
1100 
1461 
1181 
1355 
1153 
1160 
1184 
Wm.  Conq. 
1285 

650 
Edward  I. 
1078 
1140 

651 


OOUMTT. 

Kent 
Eiiex 

Monmoothshire 

Somersetshire 

Hertfordshire 

Nottinghamshire 

Cambridge 

Chethire 

Norfolk 

Norfolk 

Wettmoreland 

Staffordshire 

Warwickshire 

Staffordshire 

Sbropthire 

Nottinghamshire 

Shropthire 

Berkshire 

Yoriuhire 

Soffolk 

Staffordshire 

Derbyshire 

Staflbrdthire 

Somersetshire 

Norfolk 

Essex 

Northamptonslûre 

StafTordshire 

London 

Cambridgeshire 

Hertfordshire 

Cheshire 

Middlesex 

Meath      . 

Carnarvonshire 

Yorkshire 

Worcestershire 

Lincolnshire 

Essex 

Devonshire 

Norfolk 

Kent 

Kent 

Derbyshire 

Worcestershire 

Somersetshire 

Oxford 

Norfolk 

Yorkshire 

Bedfordshke 
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Flamstead 
Floxton  . 
Folkestone 
Fosse .    . 
Gloucester  Collège 

or  Hall 
Godeland 
Godestow 
Goring    . 
Grany 
Greisley  . 
Grimesby 
Haliwell . 
Handale . 
Henwood 
Heyninges 
Hinchingbrook 
Hode.    . 
Holystan 
Horewelle 
Horne     . 
Ikelington 
Ilchester  Hospital 
Inch  Colme 
Ivingho  .    .    . 
Jarrow    .     .    . 
Kaylend .    .    . 
Kells  and  Inistioge 
Kilbum  . 
Kirklees  . 
Lacock    . 
Lakebom 
Lambly  upon  the  Tyne 
Lammana    . 
Langley  .    . 
Lestingebam 
Letteringham 
Liming    .    . 
Lindisfarne  . 
Littlechurch 
Little  Mards 
Ldttle  Marlow 
Littlemore 
Llanlorgan 
Lymbroke 
Mailing  . 


Malpas 

Marham  . 

Marrick  . 

Marton    . 
Mergate  ,    , 
Middleburgh 
MiddIetoD    . 


ORDER. 

Benedict.  Nun. 
Nunnery 

Cist.  Nunnery 
Bénédictine 

Nunnery 

Do. 

Benedict.  Nun. 

Augustine 

Bénédictine 

Nunnery 

Do. 

Cist.  Nunnery 

Nunnery 

Cell 

Nunnery 

Cisterdan 

Nunnery 

Do. 

Augustine 

Nunnery 

Bénédictine 

Premonstrant 

Augustine 

Nunnery 

Cist.  Nunnery 

Nunnery 

Cist.  Nunnery 

Nunnery 

Bénédictine 

Nunnery 

Augustine 


Nunnery 
Benedict.  Nun. 
Nunnery 
Benedict.  Nun. 
Cist.  Nunnery 

Nunnery 

Cluniac 

Cisterdan  Nun. 

Nunnery 

Augustine 

Bénédictine 

Bénédictine 

Do. 


DATE. 
1220 

1258 
630 
Henry  III. 

1260 

King  Jobn 

1138 
Henry  II. 

1200 
Henry  I. 

1185 

1127 

1133 

1228 

1180 
Wm.  Conq. 

1138 

1255 

1291 

1226 

1140 

1217 

1133 

1160 
684 

1183 
1191 
1291 
1232 
1150 
1292 
1200 
King  Canute 
648 


633 
1082 
1151 
1163 
1230 
1177 
1239 
1036 

945 

Henry  I. 

1249 

1171 

temp.  Steph. 

\\4& 
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COUNTY. 

Hertfordshire 
Suffolk 
Kent 
Lincolnsbire 

Oxford 

Yorkshire 

Oxfordshire 

Oxfordshire 

Kildare 

Derbyshire 

Lincolnsbire 

Middlesex 

Yorksbire 

Warwickshirc 

Lincolnsbire 

Huntingdonshire 

Yorkshire 

Northumberland- 

Warwicksbire 

Suffolk 

Cambridgeshire 

Somersetsbire 

Fifesbire 

Buckingbamshire 

Durbam 

Nortbamptonshire 

Kilkenny 

Middlesex 

Yorkshire 

Wiltshire 

Lincolnsbire 

Northumberland 

Comwall 

Leicestershire 

Yorkshire 

Suffolk 

Kent 

Northumberland 

Kent 

Yorksbire 

Buckingbamshire 

Oxfordshire 

Montgomeryshire 

Herefordshire 

Kent 

Monmouthshire 

Norfolk 

Yorkshire 

Yorkshire 

Bedfordshire 


V 


\ 
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HONA8TBRIB8. 


MON 


t  • 


} 


loakton     .    • 
lêddnun     •    • 
lewotttle    •    • 
(an-Apiiktoii  • 
[nn-CÔtaii  •    • 
Iiiii*Kdtyii§8 
^zney     .    .    . 
'eykhk  .    . 
^inley     •    . 
'mwortham 
'oblo     .    • 
itecnlyer.    • 
ledbane     • 
Sedtingfidd. 
Eteinton,  St  Midiael 

Sothwell. 
Kownejr  • 
RnmMy  . 
Rmper  . 
Sctrthe  . 
Seîll7,iiitheIaleof 

Trincaw 
Sdtqr     . 

Seton 

Sewardesley     •    •    • 

Shepey 

Sinningthwaite .    .    . 
SnelledkaU  •    •    .    . 

Sopwell 

Stanfdd .    .    .    •    . 

Stanford 

St.  Anne 

St.  Bartholomew  .  . 
St.  Bernard's  CSoUege. 
St.  Clément  .  .  . 
St.  Dogmael  .  .  . 
St.  Edmund's  Bury  . 
St.  Germants  .  .  . 
St.  Helen  .  .  .  . 
St.  Ive  (CeU  of)  .  . 
St.  John  Baptist  .  . 
St.  Martin'» .  .  .  . 
St.  Mary  de  Pré  .  . 
St.  Mary  Magdalen  . 
St.  Mildred's  .  .  . 
St.  Nicholas  .  .  . 
St.  Rateg^ond  •  .  . 
St.  Sepulchre's  .  . 
St.  Sjniae  •  • 
Stodely  .  .  . 
Stratford  at  Bow 
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OKOSB. 

NnuMry 

Benedictiiie 

BladtArian 

CiiterGita 

Do. 

MnuMry 


Beaedictiiie 

Do. 

NnuMry 

NnuMry 

Do. 

Do. 

Do. 

AngQtt.  Non. 

Nunnery 

Bénédictine 

Nvuiery* 

Aiwmtme 


Benedict  Non. 

Citterc.  Non. 

Nonnery 

Cifterdan 

Black  Monks 

Nunnery 

Do. 

Benedict  Ntm. 

Carthusian 

Nunnory 

Cisterdan 

Nunnory 


Bénédictine 

Nunnery 

Bénédictine 

Do. 

Do. 

Do. 

Nunnery 

Bénédictine 

Benedict  Nun. 

Nunnery 

duniac 

Nonnery 

Bénédictine 


DATE. 
1167 

1268 

1177 

1260 

K.8tepli6o 

1152 

714 
1195 
Wn.  CoiM|» 
1169 

669 
1178 
1120 
1274 
ISIO 
1305 
1164 

967 

1291 

Henry  L 

1346 

711 

1227 

Henry  IL 

675 
1160 
1219 
1140 
1278 
1156 
1381 
1086 
1437 
1130 
Wm.  Conq. 

633 

614 
1212 
1001 
Edward  I. 
1100 
1190 
1170 

670 

1103 

1130 

1100 

Richard  1. 

1184 
I  Wm.  Con(^. 


OOVIITT. 

Toikahiie 

Toriuhire 

DevoB 

Northumberland 

Torkahire 

lincolnthire 

Yorkshire 

Northamptonthirs 

Northamptonahirt 

Warwiduhire 

Lancaihire 

Devonahire 

Kent 

Hertfordthire 

Suflblk 

Wiltthire 

Yoi^thiie 

NorthampConthire 

Hertfordâhire 

Hampahire 

Sûtes 

Torkahire 

Comwan 

Snsaex 

Cumberland 

Northamptonshire 

Kent 

Torkahire 

Bucking^amahire 

Hertfoidshire 

Lincolnthire 

Northamptonshire 

Warwickshire 

Northumberland 

Oxford 

Yorkshire 

Pembrokeshire 

Suflblk 

CJomwall 

London 

Huntingdonshire 

Ck>rk 

Yorkshire 

Hertfordshire 

Bristol 

Kent 

Exeter 

Cambridgeshire 

Canterbury . 


\ 


MON 


MOORISH  ARCHITECTURE. 


HOO 


NAMB. 

Stykoswold 

Swaffham 

Syon  .    . 

Tarent    . 

Thicked  . 

Trenthun 

Wallingwell 

Wherwell 

Whiston  . 

Wilberfosse 

Waton    . 

Winchester 

Winteneye 

WroxhaU 

Wyckham 

Wykes     . 

Wyrthorp 

Yarmouth 


O&DEB. 

Cisterc.  Nnn. 

Nunnery 

Do. 

Cisterc.  Nun. 

Nunnery 

Auguatine 

An^t.  Non. 

Nunnery 

Citterc.  Nnn. 

Nunnery 

Bénédictine 

Nunnery 

Cisterc  Nun. 

Bénédictine 

Cisterc.  Nun. 

Do. 

Nunnery 

Bénédictine 


Monkey-wrenchi  a  spanner  with  a 
moveable  jaw,  whichcanbeadjusted 
by  a  screw  or  wedge  to  the  size  of 
the  nut  which  it  is  required  to 
tum 

Monogram^  a  cipher  composed  of  two 
or  more  letters  interwoven  as  an 
abbreviation  of  a  name  :  monograms 
were  common  as  distinctive  marks 
on  ancient  coins,  and  were  also 
used  as  seals 

MonolithiCf  consisting  of  a  single 
stone  :  statues,  columns,  and  pillars 
were  formed  by  the  ancients  out  of 
large  blocks  of  stone  or  marble 

Monopteralf  a  temple  which  has  no 
cella,  but  consists  of  columns  dis- 
posed  in  the  form  of  a  drcle,  co- 
vered  with  a  conical  roof 

MonotOf  a  vase  with  one  handle 

Monotriglypht  the  interval  observed 
between  the  columns  of  a  Donc 
portico,  where  a  space  is  leffc  suf- 
ficient  for  the  insertion  of  one  tri- 
glyph  only  between  those  immedi- 
ately  over  two  contiguous  columns 

Monstrance,  sometimes  called  Remon- 
strance,  the  vessel  in  which  the 
consecrated  wafer  or  host  is  placed 
while  the  congrégation  are  blessed 
with  it,  in  the  Roman  Catholic 
Church.  In  the  *  Divers  Works  of 
Early  Masters/  2  vols,  folio,  will  be 
found  two  of  the  rarest  and  most 


DATB. 

K.Stepben 

1255 

1414 

Richard  I. 

1214 
Henry  I. 
K.  Henry 
986 
1255 
1153 
773 
900 
1200 
Wm.  Conq. 

1153 

Henry  II. 

1357 

1101 


convTT* 
Lincolnshire 
Cambridgeshire 
Middlcsex 
Dorsetshire 
Yorkshire 
Staffbrdshire 
Northamptooshîre 
Hampthire 
Worcestershiie 
Yorkshire 
Wiltshire 
Hampshire 
Hampshire 
WarwickshirB 
Yorkshire 
Essex 

Northamptonshixe 
Norfolk 


elaborate  examples  of  taberaades 
or  canopies,  in  a  compartment  of 
either  of  which  the  casîcet  or  vessel 
containing  the  sacred  vessel  is  de- 
posited. 

Montant  a  heap  of  ore  ;  a  batch  nnder 
process  of  amalgamation,  varying 
in  dififerent  mining  district» 

Monumentf  a  mausoleum  or  tomb. 
Sepulchral  monuments  of  the  mid- 
die  âges  still  exist  to  a  considérable 
extent,  both  hère  and  on  the  Con- 
tinent. Monuments  and  tombs  of 
modem  date  are  designed  from 
Classical  and  Gothic  architecture, 
and  in  many  instances  are  beautiful 
modela  of  modem  art. 

Moor,  in  Coraish,  a  root,  or  quantity 
of  ore  in  a  particular  part  of  a  Iode, 
as  a  '  moor  of  ore,'  a  '  moor  of  tin' 

Moorishf  Mohammedarif  or  Saracenic 
Architecture^  is  a  combination  of 
£g3rptian,  Grecian,  and  Roman  dé- 
tails; first  established  by  the  Arabs 
about  the  tenth  century,  and  for 
oriental  scenery  of  a  pleasing  cha- 
racter:  its  complicated  omament 
and  lattice-work  are  rich  and  pecu- 
liar.  Many  existing  examples  are 
interesting  ;  but  the  style  is  wholly 
unfit  for  European  usages  and  re- 
quirements. 

Moot'hallf  or  Moot-houset  in  Saxon 
times,  a  building  appropriated  to 
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astemblies  on  public  affairs;  tiffuikU 
hall  or  town-haU;  hâtel  de  ville,  &c. 

^orawood.  This  tree  is  100  feet 
high,  and  abundant;  it  it  doee- 
grained,  like  ieak,  and  auperior  to 
oak  ;  esteemed  for  ship-bidlding. 

Moresque^  a  Idnd  of  painting,  carving, 
&Cm  in  tbe  arabesque  and  grotesque 
styles  of  omament 

Mortar.  Tbe  materials  which  are 
added  to  lime,  in  tbe  formation  of 
mortars  or  calcareoua  céments,  are, 
Ist,  The  différent  Idnds  of  sand, 
properly  so  called;  2nd,  arènes; 
3rd,  psammites  ;  4th,  clays  ;  5th, 
volcanic  or  pseudo-volcanic  pro- 
ducts  ;  and  6th,  artifidal  products 
arising  from  tbe  caldnation  of  tbe 
days,  tbe  arènes,  and  tbe  psam- 
mites ;  and  tbe  rubbisb  and  slag  of 
manufactories,  forges,  &c 

INOREDIENTS  OF  MORTA&. 

Sand. — Tbe  granitic,  scbistose, 
and  calcareous  rocks,  free-stones, 
&c.,  reduced  to  tbe  state  of  hard 
and  palpable  grains,  eitber  by  tbe 
agitation  of  water,  or  by  spontane- 
oos  disaggregation,  give  birtb  to 
tbe  varions  kinds  of  sand.  We  dis- 
tinguisb  tbem  from  powders  by 
tbeir  falling  at  once  to  tbe  bottom, 
wben  tbrown  into  limpid  water, 
and  tbat  witbout  altering  its  trans- 
parency  in  a  sensible  degree. 

The  disaggregation  of  rocks  is 
often  accompanied  by  a  décomposi- 
tion which  produces  a  powder: 
this  powder  renders  tbe  sand  'ricb,' 
or,  in  other  tenus,  susceptible  of  a 
certain  cohésion,  wben  tempered 
with  water.  Wasbed  by  rains  and 
currents  of  water,  it  is  soon  freed 
from  tbe  pulvérulent  particles,  and 
is  deposited  pure  in  tbe  beds  of 
rivers.  This  purity  is  often  changed 
near  the  mouths  of  streams,  and  in 
tbe  small  rivulets  wbose  tributaries 
flow  over  a  bed  of  clay  or  mould  : 
the  sand  mixes  with  vegetable  dé- 
bris and  animal  matters,  and  be- 
comes  *  loamy.'  Tbe  particles  com- 

posing   sand   faithfally  represent  . 

tbose  of  tbe  rocks  whence  they  are  » 
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derived.  The  granitic  régions  fur- 
nish  quartz,  felspar,  and  mica;  and 
tbe  volcanic  régions,  lavas  of  ail 
kinds.  Tbe  tabular-sbaped  sands, 
wbose  partides  are  tender,  are  fur- 
nished  by  the  scbistose  mountains. 
It  is  difficult  for  tbem  to  be  trans- 
ported  far  witbout  being  reduced 
to  powder. 

The  calcareoua  aandi  are  the 
least  common,  probably  arising 
fipom  the  fact  that  rivera  generally 
take  tbeir  rise  fipom  primitive  sum- 
mits,  or  sucb  as  are  composed  of 
primitive  déments.  The  cidcareous 
rocks,  besides,  are  not  susceptible 
of  that  Idnd  of  disaggregation  which 
can  be  called  granitic  ;  for  if  they 
be  of  a  soft  kind,  they  produce 
powder  ;  if  hard,  scaly  splinters. 

The  partial  and  secondary  révo- 
lutions of  the  globe  hâve  occasioned 
immense  deposits  of  sand  in  situa- 
tions where  now  neither  brookt 
nor  rivers  flow  :  thèse  are  tbe  fos- 
til  sands;  and  they  should  be  care- 
fully  distinguisbed  from  tbe  virgin 
sands,  which  are  stiU  in  tbeir  origi- 
nal site,  and  bave  not  been  operated 
on  by  the  waters. 

The  fossil  sands  generally  exhibit 
a  more  angular  grain  than  the  sea 
or  river  sands;  but  in  other  re- 
spects they  are  tbe  same  déments, 
sometimes  pure,  sometimes  coloured 
by  ochres,  &c. 

Among  the  fossil  sands  is  one 
very  remarkable,  tbe  arène.  Its 
properties  entitle  it  to  attention. 

Akènes  is  a  sand,  generally 
qnartzose,  with  very  irregular,  un- 
equal  grains,  and  mingled  with 
yellow,  red,  brown,  and  sometimes 
white  day,  in  proportions  varying 
from  one  to  three-fourths  of  the 
whole  vdume. 

The  arène  almost  always  occq- 
pies  the  summits  of  tbe  rounded 
and  moderatdy-devated  hills  :  it 
sometimes  constitutes  entire  hil- 
locks;  frequently  it  interposes  it- 
wi\f  m  \v\Bt  N«Mû&  wskÔL  ^«ttsfi&  xEk.^^ 

longs  easfcXiVàaSVi  \ô  ^^^^^^^ 
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PsAMMiTES  is  a  term  applied  to 
an  assemblage  of  the  grains  of 
quartz,  schist,  felspar,  and  particles 
of  mica,  agglntinated  by  a  variable 
cément.  The  varieties  of  thèse  are 
very  numerous  :  those  which  in  ap- 
pearance  strongly  resemble  the 
free-stones  and  silicions  breccias 
belong  to  the  class  of  rocks  whose 
disaggregation  fumishes  sand,  pro- 
perly  so  called.  But  the  psam- 
mites,  which  are  slaty,  of  a  yellow, 
red,  or  brown  colour,  fine-grained, 
unctuous  to  the  toach,  produdng  a 
dayey  paste  with  water,  form  a 
distinct  species,  and  one  which 
merits  attention. 

Thèse  last  bélong  to  the  primi- 
tive schistose  formations  :  they  do 
not  and  cannot  exist  except  m  situ: 
'  they  are  fonnd  in  beds  or  veins, 
forming  part  of  the  schist  of  which 
they  are  merely  a  décomposition. 

Clats  are  earthy  substances  va- 
riously  coloured,  fine,  soft  to  the 
touch,  which  difjfîise  in  water  with 
fucility,  forming  with  it  a  paste, 
which,  when  kneaded  to  a  certain 
consistency,  possesses  unctuosity 
and  tenadty,  and  may  be  drawn 
out  and  kneaded  in  every  direction 
without  separating.  The  clayey 
paste,  when  dried,  retains  its  soli- 
dity,  hardens  in  the  fire,  &c. 

Clays  are  essentially  composed 
of  silica  and  alumina:  thèse  two 
•ubetances  are  adulterated  by  the 
présence  of  the  oxide  of  iron,  the 
carbonates  of  lime  and  magnesia, 
folphuret  of  iron,  and  of  vegetable 
combustible  matter  partly  decom- 
posed. 

The  clays  are  separated  înto  four 
classes  :  viz.  the  refractory,  which 
resist,  without  melting,  the  beat  of 
the  porcelain  fumaces  (140°  Wedg- 
wood);  the  fusible  clays;  the  ef- 
fervescing  or  clayey  maris;  and, 
lastly,  the  ochrey  clays,  coloured 
red  or  pure  yellow  by  oxide  of  iron. 

Tbe  position  ofcl&y9  is  very  va- 
rfed  :  they  are  îoxmà  as  veins  in  pri- 
mitive  formations  ;  in  hillocks,  on 
tbeconûnes  o/tlie primitive  chaîna; 
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in  horizontal  beds,  or  layers,  in  the 
secondary  formations;  in  threads, 
thin  veins,  or  infiltrations,  in  chinks 
and  hollows  of  calcareous  masses  ; 
lastly,  in  volcanic  régions,  where 
their  formation  is  attributed  to  the 
décomposition  of  the  compact  lavas, 
and  perhaps  also,  with  some  proba- 
bility,  to  miry  éruptions. 
Mortar.  Considered  as  a  plastic 
material,  mortar  fit  for  moulding 
may  be  made  to  take  every  pos- 
sible form  in  moulds  or  shapes. 
To  give  it  the  appearance  of  stone, 
it  should  be  made  with  fine  colour- 
less  sand,  or  rather  with  fine  calca- 
reous powders  derived  from  hard 
stones. 

Mortar  contained  in  a  mould  may 
be  beaten  or  rammed  in  the  manner 
of  pisé, — "a  mode  of  building  for- 
merly  in  use,  whereby  walls  were 
formed  by  ramming  and  beating 
down  earth,  day,  &c.,between  up< 
right  planks,'' — and  acquires  by 
that  means  great  compactness  ;  but 
an  increase  of  résistance  does  not 
always  resuit  from  this. 

In  order  that  any  material  be 
beaten  with  effect,  it  is  necessary 
that  it  should  possess  a  certain  de- 
gree  of  consistency,  which  is  a  mean 
between  complète  pulverulence  and 
that  State  of  ductility  which  con- 
stitutes  a  firm  paste.  No  compres- 
sion is  possible  when  the  material 
escapes  from  under  the  rammer; 
and  this  is  still  practised  by  the 
builders  in  pisé,  who  never  employ 
any  but  earth  slightly  moistened. 
Mortar  may  always  be  prepared  in 
this  way,  leaving  it,  after  it  has  been 
worked  in  the  ordinary  manner,  to 
undergo  desiccation  to  a  proper 
extent. 

The  successive  approximation  of 
the  particles  of  the  compressed 
material  to  one  another  neces- 
sarily  détermines  a  foliated  struc- 
ture, which,  though  it  may  not 
be  perceived,  is  nevertheless  reaL 
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greater  résistance  to  a  tractfle  Ibree 
in  proportion  as  its  direction  ibrmi 
a  smaller  angle  with  the  plane  of 
tiie  laminœ;  however,  expérience 
•hows  that  tiûs  in  gênerai  doea  not 
take  place.  The  foUowing  haabeen 
determined  in  this  respect: 

Ist,  Beating  bas  the  eflRsct  of 
augmenting  the  absolute  résistance 
of  mortars  of  rich  limes  and  pure 
sand  in  every  case,  but  in  an  nn- 
equal  manner.  The  greatest  ré- 
sistance assumes  a  direction  per- 
pendicnlar  to  the  |danes  of  the 
lamins  when  the  mortars  are  buried 
in  a  damp  soil  immediately  aHer 
their  fabrication.  It  remaina  par- 
allel  to  thèse  same  planes  when 
the  mcHTtars  bave  been  ezpoted  to 
the  atmospheric  influence. 

2nd,  The  effect  of  beating  is 
not  constantly  usefiil  to  mortars  of 
hydraolic  or  eminently  hydranlic 
limes,  and  calcareous  or  quartzose 
sands  or  powders,  except  in  the 
case  when  thèse  mortars  are  used 
under  a  damp  soil.  The  greatest 
résistance  is  then  in  a  érection 
perpendicular  to  the  planes  of  thèse 
lanunie,  as  with  the  mortars  of  rich 
limes  ;  but  in  the  air,  the  superiority 
of  the  mortars  which  bave  been 
beaten  over  those  which  baye  not 
is  only  exbibited  in  one  direction, 
and  that  is  parallel  to  the  plane  of 
the  laminae. 

3rd,  Beating  becomes  ii^urious 
in  every  case  when  the  hydrates  of 
the  hydraulic  or  eminently  hydraulic 
limes  are  employed  without  admix- 
ture,  and  subjected  to  the  influence 
of  a  damp  soil  ;  and  is  favourable 
to  it  only  in  tbe  direction  parallel 
to  tbe  laminae  when  the  studBf  dries 
in  the  air. 

Considered  as  a  plastic  substance, 
the  numerous  casts  which  havebeen 
moulded,both  in  bas-relief  and  alto- 
relievo,  prove  that  mortar  receives 
and  retains  impressions  wèll  :  their 
hardness  is  continually  on  the  in- 
crease,  and  a  kind  of  ramish,  with 
which  time  covera  them,  gives  them 
a  stroDg  resemblance  to  atone.. 


One  proUem  remains  to  be 
tolted,  Vk.  to  disecver  a  means  of 
hastening  tiie  aet  of  mortar  with- 
out iiqaring  ita  fatan  qualities; 
and  tUs,  in  order  to  aToid  bdng 
obliffed  to  mnltiply  moulds  indefi- 
nitd^  for  the  same  casting.  This 
last  desideratum  q>pears  to  be  dif- 
flcult.  The  natnnd  céments,  which 
harden  almost  instantly  in  the  air 
and  in  the  water,  when  worked  up 
Uke  plaster  of  Paris,  are  subject  to 
the  inoomrenienoe  of  being  tinged 
browB.  Siidi  as  are  Isbricated 
artifidatty,  by  caldnîng  mixtures 
of  lime  uid  day  free  from  iron, 
do  not  stand  the  weather. 

Mortar  of  hydrauUo  lime  may  be 
employed  as  a  plastic  substance  in 
a  multitude  of  caaes,  in  which  the 
Bumber  of  monlda  is  no  inconye- 
nience.  Suehis  the  case  in  the  pré- 
paration of  artifidal  stones  beûing 
mouldings,  yases,  or  oraaments  1>f 
any  kind  susceptible  of  formation 
by  the  reetOinear  or  drcular  more- 
ment  of  a  profile.  It  is  évident 
that  it  will  then  answer  to  set  the 
mould  in  a  trendi,  and  run  the 
profile  along  the  clayey  paste,  pre- 
pared  and  airanged  for  that  pur- 
pose.  Tlie  economy  which  such 
a  process  would  introduce  into 
omamental  constructions  is  indeed 
ineredible. 

Morttêej  in  earpentry,  a  hole  eut  in  a 
pièce  of  wood,  to  receire  a  corre- 
sponding  projection  formed  upon 
another  pièce 

MortUe  and  Tenon.  The  foUowing 
rules  may  be  referred  to  as  data  for 
the  worionan  in  ordinary  practiee. 
The  tenon,  in  gênerai,  may  be 
taken  at  about  one-third  of  the 
thicknesB  of  the  wood. 

When  the  mortise  and  tenon  are 
to  lie  horizontally,  as  tbe  juncture 
will  thus  be  unsnpported,  tbe  tenon 
ehould  not  be  more  than  one-fifth 
of  the  thickness  of  the  stuff,  in 
order  that  the  straisi  o^  \Vi<&  ^«[^-^rx 
•uif ace  oi  ^e  \«iioik»^  ^vut^  tsab^ 

mortise. 
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When  the  pièce  that  is  tenoned 
is  not  to  pass  the  end  of  the  mor. 
tised  pièce,  the  tenon  ahould  be 
reduced  one-third  or  one-fourth  of 
its  breadthi  to  prevent  the  necessity 
of  opening  one  side  of  the  tenon. 
As  there  is  always  some  danger  of 
splitting  the  end  of  the  pièce  in 
which  the  mortise  is  made,  the  end 
beyond  the  mortise  shonld,  as  often 
as  possible,  be  made  considerably 
longer  than  it  is  intended  to  remain  ; 
so  that  the  tenon  may  be  driven 
tightly  in,  and  the  superfluous  wood 
eut  off  afterwards. 

But  the  above  régulations  may 
be  varied,  according  as  the  tenoned 
or  mortised  pièce  is  weaker  or 
stronger. 

The  labour  of  making  deep  mor- 
tises,  in  hard  wood,  may  be  lessened, 
by  first  boring  a  number  of  holes 
with  the  auger  in  the  part  to  be 
mortised,  as  the  compartments  be- 
tween  may  then  more  easily  be  eut 
away  by  the  chiseL 

Before  employing  the  saw  to  eut 
the  shoulder  of  a  tenon  in  neat 
work,  if  the  Une  of  its  entrance  be 
correctly  determined  by  nicking 
the  place  with  a  paring  chisel, 
there  will  be  no  danger  of  the  wood 
being  tom  at  the  edges  by  the  saw. 

As  the  neatness  and  durability 
of  a  juncture  dépend  entirely  on 
the  sides  of  the  mortise  coming 
exactly  in  contact  with  the  sides  of 
the  tenon,  and  as  this  is  not  easily 
performed  when  a  mortise  is  to  pass 
entirely  through  a  pièce  of  stuff, 
the  space  allotted  for  it  should 
be  fint  correctly  gauged  on  both 
sides.  One  half  is  then  to  be  eut 
from  one  side,  and  the  other  half 
from  the  opposite  side  ;  and  as  any 
irregularities  which  may  arise  from 
an  error  in  the  direction  of  tiiie 
chisel  will  thus  be  confined  to  the 
middle  of  the  mortise,  they  will  be 
of  Tery  little  hindrance  to  the  exact 
ïîtting  of  the  sides  of  the  mortise 
juid  tenon.  Moreovett  a<  the  tenon 
^expanded  bywedgea  after  it  is 
fjven  In,  tbe  sides  of  the  mortise 


may,  in  a  small  degree,  be  inclined 
towards  each  other,  near  the  shoul- 
ders  of  the  tenon. 

M-rooff  a  roof  formed  by  the  junction 
of  two  common  roofs  with  a  vallum 
between  them 

Moaaic-work,  the  art  of  picturing  with 
small  pebbles  and  sheUs  of  varions 
colours,  pièces  of  glass,  marble,  &c. 
cemented  on  a  ground  of  stucco 

Mosgue,  a  Mohammedan  temple 

il/o/i/*,  that  which  suggests  ahint  or  idea 
to  an  artist  ;  also  the  hint  itself 

Motion.  The  cross-head,  cross-head 
guides,  and  blocks,  in  a  locomotive 
engine,  taken  as  a  whole,  are  called 
*  the  motion.' 

Motion  {law8  of).  A  body  must  con- 
tinue for  ever  in  a  state  of  rest,  or 
in  a  state  of  uniform  and  rectili- 
neal  motion,  if  it  be  not  disturbed 
by  the  action  of  some  extemal 
cause.  The  altération  of  motion 
produced  in  a  body  by  the  action 
of  any  extemal  force  is  always 
proportioual  to  that  force,  and  in 
the  direction  of  the  right  line  in 
which  it  acts.  The  action  and  re- 
action of  bodies  on  one  another 
are  equal,  and  are  exerted  in  op- 
posite directions. 

Motion  of  bodies  on  inclined  planes. 
The  force  of  an  inclined  plane 
bears  the  same  proportion  to  the 
force  of  gravity  as  the  height  of 
the  plane  bears  to  its  length  ;  that 
is,  the  force  which  accélérâtes  the 
motion  of  a  body  down  an  inclined 
plane,  is  that  fractional  part  of  the 
force  of  gravity  which  is  repre- 
sented  by  the  height  of  the  plane 
divided  by  its  length. 

MotUd,  the  model  or  pattern  used  by 
workmen  as  a  guide  in  working 
mouldings  and  omaments,  in  the 
casting  of  métal,  and  mcidels  of 
machinery 

MouldinffSf  a  tenu  applied  to  ail  the 
varieties  of  outUne  or  contour  given 
to  the  angles  of  the  various  sabor- 
dinate  parts  and  features  of  build- 
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heads,  &c.  There  are  eight  torts 
of  regular  mouldings,  viz.  the 
Ovolo,  the  Talon,  the  Cyma,  the 
Cavetto,  the  Tonu,  the  Astragal, 
the  Scotia,  and  the  Fillet.  Thèse 
mouldings  are  not  to  be  used  at 
hazard,  each  having  certain  situ- 
ations adapted  to  its  réception,  to 
which  it  must  always  be  appUed. 
Thus  the  ovolo  and  talon,  from 
their  peculiar  form,  seem  intended 
to  support  other  important  mould- 
ings or  members;  the  cyma  and 
cavetto  being  of  weaker  contour, 
should  only  be  used  for  the  cover 
or  shelter  of  other  parts  ;  thetorus 
and  astragal,  bearing  aresemblance 
to  a  rope,  appear  calculated  to  bind 
and  fortify  the  parts  to  which  they 
are  applied  ;  the  use  of  the  fillet 

6REEK* 


and  scotiais  to  separate  one  mould- 
ing  from  another,  and  to  give  a 
variety  to  the  gênerai  profile.  The 
ovolo  and  talon  are  mostly  placed 
in  situations  àbove  the  level  of  the 
eye;  when  below  it,  they  should 
only  be  applied  as  crowning  mem- 
bers. The  place  for  the  scotia  is 
uniyersally  below  the  level  of  the 
eye.  When  the  fillet  is  yery  wide, 
and  used  nnder  the  cyma  of  a  cor- 
nioe,  it  is  termed  a  corona  ;  if  under 
a  corona,  it  is  called  a  band. 

The  curved  contours  of  mould- 
ings are  portions  of  either  cirdes 
or  ellipses. 

The  principal  mouldings,  and  the 
différence  of  their  profiles  in  the 
Grecian  and  Roman  styles,  are  hère 
exhibited. 

KOMAN. 


Echinus  or 
Ovolo. 


Cyma  Recta. 


Cyma  Re- 
versa. 


Scotia. 


Torus. 


MovMinfff  the  process  of  forming  a 

cavity  in  sand  or  ioam,  in  ordw  to 

give  its  form  to  métal  which  is  ap- 
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MomUainrbhie,  A  Tery  beautiful  sub- 
stance of  this  kind,  a  carbonate  of 
copper,  both  blue  and  green,  is 
found  in  Camberland.  None  of 
thèse  blues  of  copper  are,  bowerer, 
durable  ;  used  in  oil,  they  become 
green,  and,  as  pigments,  are  pre- 
cisely  of  the  cbaracter  of  verditers. 

Mountain'green  is  a  native  carbonate 
of  copper,  combined  witb  a  white 
earth,  and  often  striated  with  veins 
of  mountain-blue,  to  whicb  it  bears 
the  same  relation  that  green  ver- 
diter  does  to  bine  verditer;  nor 
does  it  differ  from  thèse  and  other 
copper-greens  in  any  property  es- 
sential  to  the  painter 

M.  S,f  an  abbreviation  commonly  used 
on  tomb-stones  or  monumental 
tablets,  for  the  Latin  words  Me- 
moriœ  Sacrum^  *  Sacred  to  the  Me- 
mory ^  the  letters  J,H,S.  are  often 
similarly  applied  in  sacred  édifices, 
for  Jesm ,  Hominum  Sahator,  — 
*  Jésus  the  Saviour  of  Men/ 

Mud'holest  the  covered  openings  in 
the  bottom  of  a  boiler  for  discharg- 
ing  the  dirt  and  sédiment 

Mud'plugs,  in  locomotive  engines, 
tapered  screw-plugs  fitted  into  con- 
venient  parts  of  the  boiler,  to  admit 
of  its  being  washed  out  by  thèse 
plug-holes  when  necessary 

Mulberry-tree,  a  wood  of  great  variety, 
principally  from  Rio  Janeiro,  and 
very  suitable  for  fiirniture 

MuUiotif  the  division  between  the 
lights  of  Windows,  screens,  &c.  in 
Gothic  architecture  :  the  styles  or 
Qpright  divisions  in  wainscoting 
are  also  sometimes  called  mullions 

Muk-Jetmyt  a  machine  used  in  the 
manufacture  of  cotton  thread 

Mun  (Comish),  any  fusible  métal 

Mundickf  an  exceedingly  pondérons 
minerai,  whitish,  beautiful  and 
shining,  but  brittle.  It  is  abundant 
in  Comish  and  Irish  mines. 

Muniment'houset  a  strong,  properly 
fire-proof  apartment  in  public  or 
private  buildings,  for  the  préserva- 
tion of  charters,  deeds,  seals,  &c. 

Mwmiont,  pièces  that  part  the  lights 
Jn  a  sMp'B  Btem  and  quaiter-gallery 


Jftmntofu,  in  honse-boilding,  uiwigfat 
posts  that  divide  the  lights  in  a 
window-frame 

itfîimmy,  or  EgyptiQ»4mnionf  îs  a 
bituminous  substance,  combined 
with  animal  remains,  brought  from 
the  catacombs  of  Egypt,  where 
liquid  bitumen  was  employed  three 
thousand  years  ago  in  embalming, 
in  which  office  it  has  been  com- 
bined, by  a  slow  chemical  change, 
during  so  many  âges,  vdûi  sub- 
stances which  give  it  a  more  sohd 
and  lasting  texture  than  simple  as- 
phaltum;  but  in  this  respect  it 
varies  exceedingly 

Muralf  pertaining  to  a  wall  ;  a  monu- 
mental tablet  affixed  to  a  vrall  is  a 
mural  monument 

Murometer,  an  instrument  to  measore 
small  spaces 

MurtUf  the  wall  of  a  Greek  city,  in 
contradistinction  to  Paries,  the  wall 
of  a  house,  and  Maceria,  a  bonndary 
wall 

Music,  This  word  is  derived  from 
the  Latin  mtuicat  and  this  again 
from  the  Greek  adjective  motuUeoSf 
which  signifies,  of  or  belonging  to 
the  Muses.  As  a  substantive,  the 
word  mousikost  or  in  Latin  mtmct», 
a  musician,  means  also  a  poet  or 
an  orator;  and  in  the  féminine 
gender  signifies  the  libéral  arts,  but 
especially  music,  poetry,  and  élo- 
quence. The  ancients,  therefore, 
understood  by  music  far  more  than 
has  been  attributed  to  it  for  some 
âges  past.  Music  is  now  considered 
as  the  language  of  agreeable  sounds, 
and  is  both  a  science  and  an  art. 
As  a  science,  it  teaches  the  theory 
of  musical  sounds,  their  production 
by  the  vibrations  of  the  air,  the 
ratio  of  thèse  vibrations,  and  also 
their  times;  likewise  the  varions 
phenomena  connected  with  musical 
sounds,  the  causes  ofdiscords, beats, 
&c.,  as  well  as  the  lengths  of  mu- 
sical strings  and  pipes.  The  ma- 
thematical  theory  of  music  is  part 
of  the  science  of  acoustics,  or 
phonics,  and  is  therefore  one  of  the 
high  mechanical  sciences.    As  an 
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art,  music  teaches  the  practical  use 
of  the  science  ;  the  scales  or  gamnti 
of  sounds  in  a  fixed  saccetsion,  at 
fixed  intervais  from  each  other  ;  the 
permutations  oftheir  sounds;  form- 
Ing  an  immense  variety  of  mélodies. 
It  teaches  also  the  combination  of 
thèse  sounds  accordmg  to  certain 
received  laws,  forming  thereby  the 
most  agreeable  sensations  on  the 
ear,  by  producing  a  great  variety  of 
chords,  composed  of  concordant 
sounds  alone,  or  of  a  judidous  ad- 
mixture  of  concordant  and  dissonal 
sounds.  Practical  music  teaches 
also  the  use  and  performance  of  the 
several  instruments  of  music,  as 
also  their  peculiar  functions;  and 
herein  is  embraced  the  human  voice, 
the  most  perfect  and  beautiful  of 
ail  musical  instruments.  Music, 
therefore,  is  divided  into  two  grand 
parts,  viz.  theoretical  or  scientific, 
and  practical  ;  the  former  treating 
of  the  purely  philosophical  branch 
mathematicsdly,  the  latter  being 
confined  solely  to  the  production  of 
musical  compositions,  and  their  per- 
formance. Practical  music  consists 
of  several  species,  the  highest  of 


NAI 

Kails,  used  in  building,  are  small 
metallic  spikes  serving  to  bind  or 
fasten  the  parts  together.  There 
are  several  kinds  of  nails,  called  by 
numerous  names.  In  the  middle 
âges,  nails  were  frequently  used 
much  omamented,  of  which  there 
are  several  very  beautiful  existing 
spécimens,  particularly  in  church 
doors  and  the  gâtes  of  large  man- 
siens. 

Naked,  of  a  column  or  pilaster,  the 
surface  of  the  shaft  where  the 
mouldings  are  supposed  to  project 

Naked,  of  a  wall,  the  remote  face 
whence  the  projectures  take  their 
rise.  It  is  generally  a  plain  sur- 
face, and  when  the  plan  is  circular, 
the  naked  is  the  surface  of  a  cy- 
linder,  with  ita  axis  perpendicular 
to  the  horizon. 


-which  is  the  ecclesiastical  ;  then 
foUow  the  oratorio,  opéra,  military, 
chamber,  and  ball>room  species;  and 
is  divided  into  vocal  and  instru- 
mental music,  each  of  thèse  being 
variously  subdivided. 

Mtumtdf  in  Persia,  a  throne  or  chair 
of  State 

Muttaibf  a  wood  from  the  Brazils, 
inferior  to  rose  wood,  but  barder  ; 
used  at  Sheffield  for  the  handles  of 
glaziers'  and  other  knives,  &c. 

MuttiUt  a  projecting  block  worked 
under  the  corona  of  the  Doric  cor- 
nice,  in  the  same  situation  as  the 
modillions  in  the  Corinthian  and 
Composite  orders  ;  it  is  often  made 
to  slope  downwardtowardsthe  most 
prominent  part,  and  bas  usually  a 
number  of  small  guttse  or  drops, 
worked  on  the  under  side 

Myncheryy  the  Saxon  name  for  a  nun- 
nery  :  nuns  were  sometimes  called 
Mynchies 

MyoparOt  a  small  piratical  craft,  em- 
ployed  by  the  Saxon  corsairs 

Myriadj  the  number  of  10,000  ;  pro- 
verbially  any  great  niunber 

Myriamètre,  a  French  measure  of 
10,000  mètres 


NAP 

Naked  flooringy  in  carpentry,  the 
whole  assemblage  or  contignation 
of  timber-work  for  supportiiig  the 
boarding  of  a  floor  on  which  to 
walk.  Naked  flooring  consists  of 
a  row  of  parallel  joists,  called  floor- 
joists. 

Nao8y  the  chamber  or  enclosed  apart- 
ment  of  a  Greek  temple.  The  part 
of  the  temple  which  stood  before 
the  naos,  comprehended  between 
the  wall  and  the  columns  of  the 
portico,  was  called  the  pronaos; 
while  the  corresponding  part  be- 
hind  was  called  the  posticum. 

Naples  yettow  is  a  compound  of  the 
oxides  of  lead  and  antimony,  an- 
ciently  prepaxed.  îA.  "^«^«^  \>kA«.' 
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Tolcanoes,  and  is  a  pigment  of  de- 
servedly  considérable  réputation. 
It  is  not  80  yivid  a  colour  as  patent 
yellow  and  turbith  minerai,  but  is 
variously  of  a  pleasing  light,  warm, 
golden -yellow  tint.  Ùke  most 
other  yellows,  it  is  opaque»  and 
in  this  sensé  is  of  good  body.  It 
is  not  cbanged  by  the  light  of  the 
Sun,  and  may  be  used  safely  in  oil 
or  Tamisb,  under  tbe  same  man- 
agement as  tbe  wbites  of  lead; 
but  like  thèse  latter  pigments  also, 
it  is  liable  to  change  even  to  black- 
ness  by  damp  and  impure  air  when 
used  as  a  water-colour,  or  unpro- 
tected  by  oil  or  vamish. 

NapàthOf  a  species  of  minerai  oil  or 
fluid  bitumen,  now  commonly  used 
for  lamps 

Narthex,  a  division  in  tbe  early 
Christian  churches  in  which  the 
catechisms  were  said,  and  péni- 
tents admitted;  it  was  near  the 
entrance,  and  separated  from  the 
rest  of  the  church  by  a  railing  or 
screen 

Nasmyth* 8  patent  direct'Octionfteam' 
hammer  is  employed  instead  of  the 
old  helves  or  lift-hammers,  and  is 
worked  by  a  connected  bigh-pres- 
sure  steam  engine,  wbich  raises  the 
hammer  to  any  required  height 
within  its  verti(»l  range  of  motion, 
and  in  which  it  is  guided  by  two 
planed  guides.  On  the  escape  of 
the  steam,  when  the  valve  of  the 
cylinder  is  opened,  the  hammer 
falls  on  tbe  work  that  lies  on  the 
anvil  with  the  fuU  force  due  to 
gravity,  without  scarcely  any  loss 
from  friction.  The  instant  the 
hammer  has  given  its  blow,  the 
steam  is  again  let  in  under  the 
piston,  and  the  same  action  is  re- 
peated  with  ease  and  rapidity. 

NfumytKB  steam  pUe-drivmg  engine. 

There  are  two  grand  or  important 

features  of  novelty  in  this  pile- 

driving  engine,  compared  with  ail 

/armer  œntrivàncea  for  the  like 

purpose.   In  the  first  place,  by  the 

employment  of  the  steam-hamnier 

action,  the  steam  is  made  to  act 


direct  in  raising  up  and  letting  fall 
the  hammer,  or  monkey,  without 
the  intervention  of  any  rotatory  mo- 
tion; while,  in  the  second  place, 
another  grand  feature  consista  in 
the  employment  of  the  pile  about 
to  be  driven,  or  raised  up  and 
planted  in  its  situation  by  the  ma- 
chine, by  means  of  a  windlass 
worked  by  a  small  detached  steam 
engine. 

Some  conception  of  the  rapidity 
with  which  piles  are  driven  by  this 
machine  may  be  formed,  when  it 
is  stated  that  a  pile  measuring  60 
feet  in  length,  and  14  inches 
square,  can  be  driven  45  feet  into 
sâff  soil,  down  to  the  rock  below,  in 
four  minutes;  and  such  is  the  good 
effect  resulting  from  the  blows  by 
being  given  by  a  great  mass  of 
30  cwt.  striking  quickly,  but  with 
small  velodty  of  actual  impact,  that 
the  head  of  the  pile  requires  no 
hoop,  and  présents,  after  beiog 
driven,  a  neater  appearance  than  it 
had  when  it  was  first  placed  under 
the  hammer. 

Natural  beds  ofstone  are  the  surfaces 
from  which  the  lamins  are  sepa- 
rated. It  is  ail  important  for  the 
duratîon  of  stone  walls,  that  the 
laminœ  should  be  placed  perpendi- 
cular  to  the  face  of  the  work,  and 
parallel  to  the  horizon. 

Natttral  Phitoeophy  takes  an  ezten- 
sive  range,  embradng  the  study  of 
the  collection  of  created  behigs 
and  objecta,  and  of  those  laws  by 
which  they  are  govemed,  ail  of 
them  expressed  in  the  tenu  Nature. 
Natural  objecta  are  separated  into 
two  grand  classes,  the  organic  and 
inorganic;  the  former  being  dis- 
tinguished  by  vital  power  or  life  : 
organic  bodies  admit  of  a  marked 
distinction  into  animais  and  plants  ; 
the  science  of  Zoology  describing 
and  classifying  the  one,  and  that  of 
Botany  the  other.  Thèse  sciences 
admit  of  many  subdivisions,  and 
coWec^Nâ:^  'm^>[&&m&A^<tthat 

1.  Oe^o^  i^'fc  wà!BMCfe^\ûs2îv\ia& 
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for  its  object  the  observation  and 
description  of  tbe  structure  of  the 
extemal  crust  of  the  globe  ;  Mine- 
ralogy  taking  account  only  of  the 
separate  items  of  which  the  earth's 
crust  is  composed.  2.  Chemistry, 
"which  may  be  regarded  as  atomic 
anatomy,  its  object  being  to  dé- 
compose bodies,  to  study  theproper. 
ties  of  their  éléments,  and  the  laws 
of  combination.  3.  Physics,  or 
Natural  Philosophy ,  which  considers 
the  gênerai  properties  of  ail  bodies. 
Natural  philosophy  is  again  snb- 
divided  into  many  distinct  sciences. 
The  mutual  action  of  forces  and 
masses  of  matter  prodnces  in  the 
latter  either  equilibrium  or  motion, 
and  hence  arise  those  two  divisions 
of  sciences,  called  Statics  and  Dy. 
namics,  which  are  again  divided 
into  Stereo  -  statics  and  Stereo- 
dynamics,  as  applied  to  solids; 
Hydrostatics  and  Hydrodynamics, 
as  applied  to  liquids;  Electro-statics 
and  Électro-dynamics,  as  applied  to 
Electricity.  The  application  of 
statics  and  dynamics  to  air  and 
other  gascons  lluids  is  called 
Pneumatics.  The  application  of 
dynamics  to  the  arts  of  life  bas 
led  to  the  composition  and  arrange- 
ment of  the  varions  machines  for 
assisting  the  labour  of  man  :  this 
branch  is  called  Mechanics.  The 
construction  and  performance  of 
the  varions  machines  to  raise  water, 
or  which  are  driven  by  the  motion  of 
that  fluid,  belong  to  hydronamics, 
while  the  construction  of  works  de- 
pending  on  the  equilibrium ofliquids 
belongs  to  hyÂ-ostatics.  Those 
machines  which  are  driven  by  the 
wind  dépend  on  the  application  of 
pneumatics;  and  ail  the  varied 
phenomena  of  the  atmosphère 
arising  from  the  action  of  beat, 
light,  electricity,  and  moistnre, 
form  the  science  of  Meteorology. 
The  phenomena  of  hcat  and  elec- 
tricity also  form  separate  sciences; 
the  latter  admitting  ofûve  divisions, 
viz.  electricity,  magnetism,  galvan- 
jsm  or  voltaic  electricity,  thermo- 
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electricity,  and  animal  electricity. 
The  phenomena  of  light,  although 
Included  in  the  terrn  Optics,  are 
varied  ;  namely,  perspective,  catop- 
trics,  dioptries,  chromatics,  physical 
optics,  and  polarization  ;  to  which 
may  be  added  actino-chemistry. 

Naumaehiat  among  the  Greeks,  a 
sea-fight;  a  spectacle.  The  term 
was  also  applied  to  a  circus  encom- 
passed  with  seats  and  porticoes, 
the  pit  of  which,  serving  as  an 
arena,  vras  fiUed  with  water  by 
means  of  pipes,  for  the  exhibition 
of  sea-fights. 

Naupegut,  a  shipwright 

Nautical,  pertaining  to  ships  or  saOors 

Naval  Architectvre,  the  art  of  de- 
signing  and  constmcting  ships  and 
vessels  for  the  purposes  of  naviga- 
tion 

Navale,  a  ship-dock  or  dockyard 

Navalia,  sbip-building  docks  at  Rome, 
where  also  ships  were  laid  up  and 
refitted 

Navarchus,  among  the  ancients,  the 
name  of  a  commander  or  admirai 
of  a  fleet 

Nave,  the  body  of  a  church  west  of 
the  choir,  in  which  the  gênerai 
congp'egatîon  assemble.  In  large 
buildings  it  consists  of  a  central 
division,  with  two  or  more  aisles  ; 
and  there  are  frequently,  in  foreign 
structures,  several  smaU  chapels  on 
the  sides  beyond  the  aisles.  In 
mechanics,  the  central  part  of  a 
wheel. 

Navel'hoods,  in  ship-bnilding,  pièces 
of  plank,  or  thick  stuflT,  wrought 
above  and  below  the  hawse-holes 

Navis,  in  church  furniture,  a  métal 
dish  or  vessel  to  contain  frankid- 
cense 

Neap,  low,  decrcscent;  a  term  applied 
to  the  tides  which  happen  when 
the  moon  is  in  the  middle  of  her 
second  and  fourth  quarters.  The 
highest  spring-tide  is  three  days 
after  the  full  or  chaw^<&%\.\\fcVy^«^' 
neap-tide  \*  io\K  d^a.-^^  \içXsst^  ^Xn».' 
faU  or  c\iaii^e. 

Nebide  mouldtng,  axi  Vex^^v^  \.«^ 
In  architectxHC,  «a  oxxv^mRwX.  ^R^ 
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zigzag  fomii  but  without  angles: 
it  is  chiefly  found  in  the  remains  of 
Saxon  architecturei  in  the  archi- 
Tolts  of  doors  and  Windows. 

Neck  ofa  capitalt  the  space  between 
the  channelures  and  the  annulets 
of  the  Grecian  Donc  capital.  In 
the  Roman  Donc  it  is  the  space 
between  the  astragal  and  the  an- 
nulet. 

Neck-mouldf  in  architecture,  a  small 
convex  moulding  surrounding  a 
column  at  the  junction  of  the  shaft 
and  capital 

Necrologyy  an  obituary  formerly  kept 
in  churches  and  monasteries 

Needle,  or  Nailf  in  mining,  a  long 
taper  pièce  of  copper  or  iroui  with 
a  copper  point;  used  when  stamp- 
ing  the  hole  for  blasting,  to  make 
by  its  insertion  an  aperture  for  a 
fusée  or  train 

Needle-workf  a  term  anciently  used 
for  the  frame-work  of  timber  and 
plaster  in  old  houses 

NeOf  a  Greek  term,  to  spin  or  twist  a 
number  of  separate  fibres  of  wool  or 
flax  into  a  single  thread 

Ne  plus  ultra  (Latin),  the  extrême  of 
any  thing 

NervureSf  nerves  or  brancheSt  a  term 
applied  by  Prof.  Willis,  of  Cam- 
bridge, to  the  ribs  of  a  vaulted  roof 
wbich  bound  the  sides  of  any 
groined  compartment 

Nett  or  Neatf  in  commerce,  that  which 
is  pure  and  unadulterated  ;  the 
weight  of  any  package  after  the 
tare  bas  been  deducted  :  most  com- 
monly,  but  improperly,  written  nett 

Newelt  the  central  column  round 
which  the  steps  of  a  circular  stair- 
case  wind;  the  principal  post  at 
the  angles  and  foot  of  a  stair- 
case.  In  the  Tudor  and  Elizabe- 
than  résidences  very  beautiful  ex- 
amples exist,  adding  much  to  the 
beauty  of  the  staircase. 

Niche,  in  architecture,  a  cavity  or 

hoUow  place  in  the  thickness  of  a 

walJ,  la  wbich  to  place  a  figure,  a 

statue,  vase,  or  ornament.    Niches 

Miv  Boade  to  paxtàke  of  ail  the  seg- 
^^tê  coder  A  semicircle  :  they  arc 
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sometimes  at  an  equal  distance 
from  the  front,  and  parallel  or 
square  on  the  back  with  the  front 
Une,  in  which  case  they  are  called 
square  recesses,  or  square  niches. 
Occasionally  small  pediments  were 
formed  over  them,  supported  on 
consoles,  or  small  columns  or  pi- 
lasters  placed  at  the  sides  of  the 
niches.  Anciently  they  were  used 
in  ecclesiastical  buildings  for  sta- 
tues and  shallow  square  recesses. 
The  ruins  of  Palmyra  exhibit  niches 
of  various  kinds.  Within  the  por- 
tico  of  the  temple  of  the  Sun  there 
are  two  niches,  &c. 

Niche,  angular,  one  formed  in  the 
corner  of  a  building 

Niche,  in  carpentry,  the  wood-work 
to  be  lathed-over  for  plastering. 
The  usual  constructions  of  niches  in 
carpentry  are  those  with  cylindrical 
backs  and  spherical  heads,  called 
cylindro-spheric  niches,  the  exécu- 
tion of  which  dépends  upon  the 
principles  of  spheric  sections. 

Niche,  groundj  that  which,  instead  of 
bearing  on  a  massive  base  or  dado, 
has  its  rise  from  the  ground, — as 
the  niches  of  the  portico  of  the 
Panthéon  at  Rome  :  their  ordinary 
proportion  is,  two  diameters  in 
height,  and  one  in  width.  Round 
or  square  niches  are  also  formed. 

Nigged  ashlar,  stone  hewn  with  apick 
or  pointed  hammer,  instead  of  a 
chisel;  used  principally  at  Aber- 
deen  for  the  hewing  of  the  hard 
granité 

Nitrate  oflime,  nitric  acid  in  combi- 
nation  with  lime  for  a  base,  abound- 
ing  in  the  mortar  of  old  buildings 

Nitrates,  compounds,  or  salts,  formed 
by  the  combination  of  nitric  acid 
with  alkalies,  earths,  and  metallic 
oxides 

JVt/r«,  commonsaltpetre;  in  chemistry, 
nitrate  of  potash 

Nodus,  anciently,  in  our  cathedrals,  a 
knot,  kpy-stone,  or  boss 

Nog,  in  ihlç-building,  a  treenail  driven 
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and  size  of  bricks,  and  inserted  in 
the  interior  walis  of  apartments  as 
holds  for  the  joinery 

Nogs  or  Nays^  in  miningi  square  pièces 
of  woodpiled  on  each  otherto  sup- 
port the  roof  of  a  mine 

NoffffinÇf  a  kind  of  brick-work  carried 
up  in  panels  between  quarters 

Nogging-pieces  are  horizontal  boards 
placed  in  brick-nogging,  nailed  to 
the  quarters,  in  order  to  strengthen 
the  brick-work 

NomadeSf  in  antiquity,  wandering, 
rude,  or  savage  tribes 

Nomenclature,  the  art  of  naming  ;  a 
vocabulary  or  dictionary  of  techni- 
cal  language  peculiar  to  any  art  or 
science 

Nonagorit  a  figure  of  nine  sides  and  of 
as  many  angles 

Non-condensing  Enginea  are  those 
made  without  that  part  of  the  ma- 
chine called  a  condenser,  and  with- 
out those  contrivances  essential  to 
the  ordinary  construction  of  en- 
gines  that  condense  the  vapour  into 
fluid.  In  non-condensing  engines 
the  steam  escapes  into  the  atmo- 
sphère, after  having  acted  upon  the 
piston.  The  effect  is  measured  by 
the  excess  of  the  pressure  of  the 
steam  upon  the  piston,  less  the 
friction  of  the  engine  above  the 
pressure  of  the  atmosphère. 

Non-conductorSf  substances  through 
which  the  electric  fluid  passes  with 
considérable  difficulty  or  not  at  ail  ; 
such  as  glass,  resin,  sulphur,  silk, 
hair,  wool,  the  air,  &c.  ;  but  thèse 
become  electric  by  friction 

NoneSf  in  the  Roman  calendar,  the 
fifth  day  of  January,  February, 
April,  June,  August,  September, 
November,  December;  and  the 
seventh  of  March,  May,  July,  and 
October 

Noria,  an  hydraulic  machine,  com- 
mon  in  Spain  for  raising  water.  The 
engine  consists  of  a  vertical  wheel 
of  20  feet  diameter,  on  the  circum- 
ference  of  which  are  flxed  buckets, 
for  thepurpose  of  raising  water  eut 
of  wells,  &c.,  communicating  with 
a  canalbelow,  ànd  emptying  it  into  a 
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réservoir  above,  placed  by  the  side 
of  the  wheeL  The  buckets  hâve  a 
latéral  orifice,  to  receive  and  dis- 
charge the  water.  The  axis  of  the 
wheel  is  embraced  by  four  small 
beams,  crossing  each  other  at  right 
angles,  tapering  at  the  extremities, 
and  forming  eight  little  arms.  This 
wheel  is  near  the  centre  of  the 
horse-walk,  contiguous  to  the  ver- 
tical axis,  into  the  top  of  which  the 
top  beam  is  fixed;  but  near  the 
bottom  it  is  embraced  by  four  little 
beams,  forming  eight  arms  similar 
to  those  above  described,  on  the 
axis  of  the  water-wheel.  In  the 
movement  of  the  horse  or  mule, 
thèse  horizontal  arms,  acting  on 
cogs,  take  hold,  each  in  succession, 
of  those  arms  which  are  fixed  on 
the  axis  of  the  water-wheel,  and 
keep  it  in  rotation. 

Norma,  a  square  for  measuring  right 
angfbs,  used  by  carpenters,  ma- 
sons,  and  other  artificers,  to  make 
their  work  rectangular 

Normal  Une,  in  geometry,  a  phrase 
used  for  a  perpendicular  line 

Norman  Architecture,  In  Normandy, 
in  the  tenth  century,  when  the 
Normans  occupied  Neustria,  the 
churches  in  other  parts  of  France 
were  in  imitation  of  the  Roman 
style.  The  plan  of  the  buildings 
came  from  Rome,  and  the  round 
arches,  the  pillars,  and  the  mould- 
ings,  which  were  employed  in  their 
construction,  had  the  same  origin. 
But  the  corrupt  taste  of  a  less 
dvilized  people  covered  the  capitals 
and  the  portais  with  a  crowd  of 
such  appalling  images  as  a  wild 
fancy  was  likely  to  suggest,  and  a 
rude  hand  to  portray. 

The  Normans,  adopting  the 
habituai  plan  and  the  established 
style,  rejected  the  meretricious  ac- 
cessories,  and  resolved  to  trust  for 
success  to  the  two  great  principles 
of  size  and  élévation.  The  oldest 
of  tYve  t^iorcoasi  OKxaOwss.  -ax^  ^^^ 
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racter  is  severe  but  sublime.  At 
tbe  same  timei  the  Normans  had 
the  boldness  to  insist  upon  an 
addition  to  thdr  churches,  which 
is  admitted  to  be  the  grandest 
feature  and  the  chief  omament 
of  ecclesiastical  buildings — the 
central  tower.  Towers  had,  for- 
tunately,  become  an  intégral  part 
of  churches  before  the  Normans 
began  to  build  in  Neustna,  but  the 
few  towers  which  at  that  time  ex- 
isted  in  oth^  parts  of  France  only 
adomed  the  western  end.  Size, 
élévation,  simplidty,  and  strength, 
together  with  the  central  tower, 
are  the  architectural  peculiarities 
to  which  the  Normans,  as  contra- 
distinguished  from  the  Franks,  pos- 
sess  undeniable  claims. 

Norman  workmanship  was,  at 
first,  remarkable  only  for  its  solidity. 
The  walls  were  often  built  of  rub- 
ble,faced  with  small  squareckstones, 
— a  manner  of  building  which  had 
been  copied  from  the  works  which 
the  Romans  had  left  behind  them 
in  France.  The  pillars  were,  of 
course,  composed  of  larger  blocks. 
By  degrees,  and  in  bmldings  of 
importance,  larger  blocks  were  em- 
ployed  in  the  walls  ;  but  the  joints 
were  wide,  and  the  mortar  was 
coarse.  In  the  time  of  William 
the  Conqueror,  greater  neatness 
was  accomplished  ;  the  stones  were 
squared,  and  the  courses  regular; 
but  the  joints  were  still  rather 
wide,  and  the  mortar  unsifted. 

Another  mode  of  construction 
was  with  long,  narrow  stones, 
which  were  placed,  not  in  hori- 
zontal courses,  but  altemately  in- 
clined  to  the  right  and  left.  This, 
from  the  appearance  it  presented, 
was  called  the  herring-bone  feishion. 
It  did  not  remain  in  use  much 
after  the  eleventh  century. 

The  Norman  walls  were  of  great 
thickness,  and  were  filled  up  with 
small  stones,  amongst  which  mortar 
waspoured  in  hot.  This  was  called 
pr&tUinç;  Aod  in  time  the  Vhole 
■PM—  9o  Iiardened  together  as  to 
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acquire  theconsistence  and  strength 
of  a  solid  rock.  Such  walls  stood 
in  no  need  of  buttresses,  through 
the  means  of  which  more  advanced 
science  afterwards  obtainedanequal 
amount  of  power  at  less  labour  and 
less  expense.  Buttresses,  however, 
appear  on  the  exterior  of  early  Nor- 
Boan  buildings,  but  seem  to  haye 
been  introduced  only  to  relieve  the 
baldness  of  the  surface.  They  pro- 
ject  so  slightly  that  they  eau  add 
but  little  support.  In  early  Nor- 
man buildings  the  buttresses  never 
rise  above  the  cornice. 

The  plan  of  the  early  Norman 
churches  is  always  that  of  the 
basilica,  with  a  semicircular  recess 
at  the  end,  which  recess  formed 
the  choir.  The  larger  churches 
hâve  transepts  and  side  aisles  which 
are  divided  from  the  nave  by  ar- 
cades. The  small  churches  hâve 
often  neither  side  aisles  nor  tran- 
septs. The  arches  of  the  nave 
either  rest  on  piers,  to  which  half- 
pillars  are  attached,  or  on  single 
pillars,  but  hardly  ever  on  those 
huge  cylindrical  piers  which  are 
commonly  seeu  in  the  Norman 
churches  of  England.  Indeed,  the 
thick  cylindrical  piers  of  England 
are  scarcely  to  be  met  with  in  ail 
France,  except  in  one  or  two  crypts, 
where  the  known  superincumbent 
weight  justifies  the  préférence  of 
strength  to  beauty. 

In  the  churches  of  France,  single 
pillars  preceded  piers;  the  exact 
reverse  of  what  might  hâve  been 
expected,  were  it  not  recollected  to 
what  an  extent  and  degree  France 
had  become  Roman,  previous  to 
the  inroad  of  the  Northern  con- 
querors.  The  pillars  bave  always 
capitals,  which,  at  first,  were  per- 
fectly  plain  ;  but,  from  the  begin- 
ning  of  the  eleventh  century,  were 
enriched  with  dififerent  kmds  of 
foliage,  to  a  certain  degree  depart- 
ing  from,  but  still  seelung  to  imi- 
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back  in  recetses,  or  tinks;  the  tame 
is  the  case  with  the  small  pilkrt  on 
the  outside  of  the  Windows,  aa  also 
with  those  of  the  portais.  This  is 
a  characteristic  between  the  Nor- 
man  style  and  the  Roman— -the 
Norman  pillars  are  recessed;  the 
Roman  project. 

The  Windows  are  always  round- 
headed»  and  undivided  ;  and,  ester- 
nally,  hâve  on  each  side  a  small 
recessed  pillar,  which  supports  an 
impost  and  moulding. 

In  the  gable,  over  the  entrance 
door  of  churches,  a  small  drcular 
window  is  sometimes  introduced. 

The  Windows  of  castles  and  of 
domestic  buildings  are  nsually  di- 
vided  by  a  single  shaft. 

The  portais  are  round-headed, 
and  were  gradually  enriched  by  an 
increasing  number  of  semidrcular 
mouldings.  The  most  common 
mouldings  are  the  billet,  the  nail- 
head,  the  chevron,  the  zigzag  or 
embattled  frette,  hatchet,  nebule, 
star,  rope,  beak-head,  dog-tooth, 
and,  occasionally,  différent  sorts  of 
foliage,  as  the  -vine,  the  bay,  the 
ivy,  &c.  (See  Frontispiece.) 

The  extemal  comice,  under  the 
eaves  of  churches,  was  sometimes 
a  moulding  describing  a  séries  of 
semicircles,  under  a  projecting 
course,  and  sometimes  a  séries  of 
blocks.  The  omamented  corbels, 
on  the  exterior  of  churches,  were 
adopted  by  the  Normans  before 
imagery  was  admitted  into  the  in- 
terior  of  the  édifice. 

The  roofs  of  the  early  Norman 
churches  were  of  wood,  except  the 
part  over  the  semidrcular  chancel, 
which  ÎTom  the  first  was  yaulted 
with  stone.  The  side  aisles  were 
also  vaulted  with  stone  ;  as  were, 
sometimes,  the  comparatively  small 
naves  of  village  churches.  The 
vaulting  was  composed  either  of 
small  stones  let  into  a  bed  of  mor- 
tar  or  of  tufa,  or  of  a  light  calca- 
reous  stone,  wbicb  is  found  in  many  i 
parts  of  Normàndy,  The  most  I 
ancient  vaulting  ia  without  ribs,   | 
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and  the  most  ancient  ribs  are  with- 
out mouldings. 

The  dôme  vtalting  over  the  side 
aisles  of  the  abbey  church  at  Bemay 
is  the  only  spedmen  of  the  kind  in 
Normàndy. 

The  first  and  purest  Norman 
style  prevailed  till  the  latter  part 
of  the  reign  of  William  the  Con- 
queror,  from  the  early  part  of  the 
tenth  till  nearly  the  end  of  the 
eleventh  century. 

The  abbey  church  of  Bemay, 
begun  in  the  first  half  of  the 
eleventh  century,  is  the  oldest 
Norman  building  of  any  consé- 
quence which  remains  in  its  pri- 
mitive form.  The  architecture  of 
the  interior  is  plain  to  baldness, 
but  the  dimensions  are  imposing. 

The  abbey  churches  of  Jumiéges 
and  Cerisy  were  begun  in  the  first 
half  of  the  deventh  century.  The 
Norinan  portions  of  the  cathedral, 
and  of  the  church  of  St.  Taurin,  at 
Evreux,  as  also  of  the  church  of 
Mont  St.  Michel,  bdong  to  the 
same  period. 

St.  Georges  de  Boscherville,  and 
the  two  great  churches  at  Caen, 
arc  splendid  examples  of  the  ar- 
chitecture of  the  time  of  William 
the  Conqueror. 

In  ail  thèse  buildings  the  cha- 
racter  of  simplidty  is  preserved, 
but  some  omament  in  the  détails 
begins  to  make  its  appearance  be- 
fore the  close  of  the  Conqueror's 
reign,  as,  for  instance,  in  the  em- 
battled frette  moulding  round  the 
arches  of  the  nave  of  Matilda's 
church  at  Caen,  in  some  parts  of 
St.  Georges  de  Boscherville,  and 
other  places. 

The  florid  Norman  was  already 
developed  in  the  early  part  of  the 
twelfth  century.  Of  this  style  a 
rich  spécimen  is  afforded  in  the 
arcade  of  the  nave  at  Bayeux. 
The  arches  are  ornamented  with  a  v 
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Norman  exista  in  the  neighbour^ 
hood  of  Bayeux,  in  the  church  of 
St.  Gabriel,  built  by  Robert  of 
Gloucester  (1128). 

The  abbey  church  of  Monti- 
villiers  (1117),  and  the  church  at 
Graville,  are  instances  of  the  florid 
style  in  ail  its  exubérance. 
Norman  Architecture  in  England.  Of 
the  architecture  which  existed  in 
this  country  previous  to  the  intro- 
duction of  the  Norman  there  are 
no  certain  vestiges.  The  most 
compétent  authorities  hâve  decided 
that  hardly  any  thing  which  can 
be  proved  to  be  Saxon  rcmains  in 
existence.  Parts  ofafewchurches, 
which  bave  ail  the  marks  of  a  very 
remote  antiquity,  and  of  which  the 
style  differs  materially  from  the 
Norman,  may  be  suspected  to  be 
Saxon.  Their  distinguishing  fea- 
tures  are  a  ruder  imitation  of  the 
Roman,  projecting,  instead  of  re- 
cessed  pillars,  and  the  combination 
of  diagonal  with  perpendicular 
forms  in  the  extemal  ornaments  of 
towers.  Such  is  the  case  at  the 
old  church  of  Barton,  in  Lincoln- 
shire,  and  at  EarFs  Barton,  in 
Northamptonshire. 

Some  persons  hâve  imagined 
that  the  generality  of  the  Saxon 
churches  were  merely  timber  build- 
ings, but  this  appears  to  be  a 
mistake;  for  in  Domesday  Book, 
which  takes  note  of  1 700  churches, 
one,  and  only  one,  is  specified  as 
being  built  of  wood  ;  and  Henry  of 
Huntingdon,  speaking  of  a  parti- 
Gular  church,  says,  **It  was  not 
built  of  stone,  but  of  wood,  and 
covered  with  reeds,  as  is  the  custom 
in  Scotland;''  demonstrating  that 
it  was  not  the  custom  in  Eng- 
land. 

Not  only  were  theSaxon  churches 
not  merely  timber  buildings,  but 
some  of  them  were  constructed  at 
B  considérable  expense,  and  with 
macb  architectural  omament. 
In  tbe  seventh  century,  a  church 
W5B»  built  at  Lincoln,  which  Bede 
*^y  was   of  atone,  and  of  g;ood 
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workmanship.  The  church  of  the 
monastery  of  Wearmouth  was 
erected  in  675,  by  Abbot  Benedict 
Biscopius,  a  noble  Northumbrian, 
who,  at  twenty-five  years  of  âge, 
detached  himself  from  the  service 
of  King  Oswy,  and  embraced  a  re- 
ligions life.  He  brought  over 
masons  from  France  to  build  his 
church  in  the  Roman  manner,  and, 
when  the  building  was  nearly 
linished,  he  procured  artificers  from 
the  same  country,  skilled  in  the 
mystery  of  making  glass,  to  glaze 
the  Windows. 

The  conventual  church  of  Ripon, 
and  the  cathedral  church  of  Hex- 
ham,  were  both  built  by  Wilfrid, 
Bishop  of  York,  in  the  second  half 
of  the  seventh  century  ;  and  were 
both  constructed  of  stone,  and 
supported  by  pillars  and  arches. 
Wilfrid  also  imported  builders 
and  artists  from  abroad — from 
Rome,  Italy,  France,  and  other 
countries. 

In  the  eighth  century,  the  mo- 
nastery of  Croyland  was  built  by 
Ethelbald,  Kingof  Mercia;  and  the 
church  of  St.  Peter  at  York  was 
rebuilt  by  Archbishop  Albert,  and 
consecrated  just  before  his  death, 
which  took  place  in  780.  Alcuin 
describes  this  church  as  having 
pillars,  arches,  and  porticoes. 

In  the  ninth  century,  the  pro- 
gress  of  the  arts  was  interrupted 
by  the  constant  incursions  of  the 
Danes.  Ail  that  had  been  donc 
was  destroyed;  and  little  more 
than  repairs,  and  military  works, 
could  be  undertaken  tiU  the  peace- 
able  reign  of  Edgar,  in  whose  time 
the  abbey  of  Ramsey  was  founded, 
and  the  church  built  by  Ailwin, 
then  alderman  of  ail  England.  This 
church  was  built  in  six  years,  and 
finished  in  974.  It  was  in  the 
form  of  a  cross,  and  had  pillars, 
arches,  and  two  towers,  one  of 
"which  'v«&  Euççorted  by  foiu:  pil- 
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had  a  tower  so  sitnated,  or  that 
was  built  in  the  form  of  the  cross. 

From  thèse  descriptions  of  the 
Saxon  churches,  presenred  in  the 
early  chronicles,  it  appears  that 
the  Saxon  st}'le  was,  like  that  of 
every  other  country,  an  imitation 
of  the  Roman.  The  abbey  church 
of  Ramsey,  vrYàch  was  one  of  the 
latest,  and  one  of  the  most  celé- 
brated  of  the  works  of  the  Saxons, 
was  completed  in  six  years.  The 
]ast  Saxon  work  of  importance  was 
the  abbey  church  of  Westminster, 
built  by  Edward  the  Confessor,  and 
iinished  and  consecrated  in  1065, 
one  year  before  the  Conquest.  This 
church  is  represented  to  bave  been 
of  a  différent  character  from  that 
of  any  preceding  structure  in  Eng- 
land;  and  this  différence  undoubt- 
edly  consisted  in  an  approximation 
to  the  Norman  method  of  building. 
Edward  the  Confessor  had  been 
brought  up  in  Normandy,  and  was 
almost  reproached  for4iis  incessant 
endeavours  to  introduce  Norman 
customs  and  manners. 

The  churches  and  monasteries 
which  arose  after  the  Conquest  were 
constructed  after  a  new  manner  of 
building.  From  ail  this  it  appears 
that  there  must  hâve  been  a  marked 
différence  between  the  Saxon  and 
the  Norman  fabrics.  But,  as  both 
were  an  imitation  of  the  Roman, 
the  différence  must  bave  consisted 
in  the  dimensions  and  the  superior 
workmanship  and  magnificence  of 
the  new  structures.  It  must  bave 
been  the  same  style  on  a  grander 
scale,  and  executed  in  a  more  sci- 
entific  manner. 

At  the  time  of  the  Conquest  the 
Anglo-Saxons  were  in  every  respect 
a  ruder  and  less  civilized  race  than 
the  Normans  had  by  that  time  be- 
come. 

The  earliest  work  of  the  Nor- 
mans which  exists  in  this  country 
was  conducted  by  Gundulph,  who, 
after  rebuilding  his  cathedral  at 
Rochester,  was  employed  by  Wil- 
liam  to  superintend  the  construc- 
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tion  of  the  White  Tower,  in  the 
Tower  of  London,  which  contains 
within  its  walls  perhaps  the  only 
ecclesiastical  remnant  of  the  Con- 
queror's  time  at  présent  in  ex- 
istence. 

In  the  course  ofthe  Conqueror's 
reign,  several  cathedrals,  abbeys, 
and  castles  were  built,  none  of 
which  remain  in  their  original 
State.  A  remnant  of  the  Con- 
queror's  time  existed  at  Canter- 
bury  till  within  thèse  few  years, — 
the  northem  tower,  at  the  west 
end  ofthe  cathedral.  This  was  a 
part  of  the  work  of  Lanfranc.  The 
stones  of  which  it  was  built  were 
irregular,  and  the  joints  between 
the  courses  were  wide. 

Several  castles  hâve  the  réputa- 
tion of  being  of  the  Conqueror's 
time,  but,  on  a  close  investigation, 
will  be  found  to  bave  been  rebuilt 
in  alter  years.  Such  is  the  case 
with  the  castles  of  Norwich,  Ro- 
chester, the  keep  at  Conisborough, 
and  many  others. 

Within  less  than  a  century  after 
the  Conquest  almost  ail  the  ca- 
thedrals and  abbey  churches  of 
England,  besides  innumerable  par- 
ish  churches,  were  cither  whoUy 
rebuilt  or  greatly  improved  by  the 
Normans,  on  whom  William  and 
his  successors  conferred  ail  the  best 
ecclesiastical  preferments.  By  the 
introduction  of  thèse  Norman  pre- 
lates,  the  Norman  style  was  rapidly 
diffùsed,  at  first,  however,  so  much 
affected  by  the  state  of  art  in  this 
country,  as  to  give  to  the  English 
building  the  character  of  a  Norman 
building  of  much  greater  antiquity. 

Rufus  was  a  great  builder  ;  his 
principal  work  was  the  great  hall 
of  his  palace  at  Westminster.  This 
hall,  as  it  now  exists,  was  altered 
by  Richard  IL,  but  much  of  the 
original  work  was  left,  and  during 
the  late  repairs,  portions  of  this 
were  \m\Afc.  "tVkfc  Siow^x  ^^sx\.  ^V 
the  vïaW*  ^«&  i-aa^^  ^"^"^  xvîj^^^' 
t\ie  coxiTses  ^ete;  Ktt^^^^^JN  *^^ 
joints  ^àe.     lifc^«^^^  ^^  ^  ^^ 
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forium  or  gallery  were  discovered, 
-which  had  been  carried  along  the 
sides  of  the  hall,  half-way  up.  The 
capitals  of  the  pillars  on  which  the 
round  arches  of  this  gallery  rested 
were  plain  cubes.  The  whole  of 
the  workmanship  was  coarse. 

The  plan  of  the  churches  erected 
about  this  time  was  the  same  as  in 
Normandy.  Ail  were  built  with 
the  semidrcular  chancel,  which  in 
England  afterwards  fell  into  such 
gênerai  disuse  that  few  traces  of  its 
existence  are  to  be  found  in  this 
country.  It  is,  however,  to  be 
traced  in  that  of  St.  Bartholomew- 
le-Grand,  in  London,  (begun  in 
1123,)  in  the  minster  at  York, 
at  East  Ham,  Essex,  and  in  other 
places. 

The  arches  of  the  nave  usually 
rested  on  those  hea\y  cylindrical 
piers  which  in  French  churches 
are  ever  hardly  to  be  found,  except 
in  crypts.  Their  prevalence  in 
England  must  be  ascribed  to  the 
inexpertness  of  the  native  work- 
men,  and  the  probability  is,  that 
they  had  previously  been  adopted 
by  the  Saxons  firom  their  inability 
to  imitate  the  Roman  style  in  a 
more  satisfactory  manner.  Some- 
times,to  adom  the  cylindrical  piers, 
the  Aiiglo-Normans  introduced  the 
spiral  groove  winding  round  them, 
with  the  net  or  lozenge-work 
spreading  over  them. 

The  Windows  and  the  doors 
were  the  same  as  in  Normandy, 
and  the  Norman  mouldings  were 
gradually  introduced  with  little 
altération. 

The  walls  are  remarkably  thick, 
and  without  prominent  buttresses. 

Spécimens  of  the  time  of  Rufus 
are  to  be  seen  in  the  choir,  side 
aisles,  and  middle  transept  at  Dur- 
ham;  in  the  walls  of  the  lower 
part  of  the  western  façade  of  Lin- 
coln; the  towers  and  transept  of 
St  Alban'a;  the  oldest  remaining 
parts  of  Winchester  ;  and  the  east 
ead  and  croaa  akle  of  Worcester. 
7!be   walla   in  this  reign  "weie 
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irregularly  built,  and  the  joints 
continued  to  be  wide,  as  may  be 
seen  at  Durham,  Lincoln,  Winches- 
and,  other  places. 

The  style  prevailed  in  the  early 

part  of  the  reign  of  Henry  I.,  as 

may  be  seen  by  the  ruins  of  St. 

Botolph's  priory,  Colchester,  which 

was  built  l>y  Émulph,  a  Norman 

monk,  in  the  first  years   of  that 

prince.     Hère  are  the  same  heavy 

cylindrical  piers,  the  same  stumpy 

proportions,  the  same  poverty  of 

mouldings.    But  in  the  course  of 

this  reign  an  impulse  was  given  to 

architecture  by  one  of  those  men 

of  genius  who  afifect  the  character 

of  the  âge  in   which  they  live. 

Roger  Poor,  Bishop  of  Salisbury,  a 

Norman  by  birth,  and  combining 

in  himself  the  offices  and  the  qua- 

lities  which,   in    those    times   of 

constant  commotion,   were  often 

united,  was  much  distinguished  as 

a  prelate,  a  warrior,  a  statesman, 

and    an    architect.      William    of 

Malmsbury  relates,  that  the  walls 

which  were  built  under  the  super- 

intendence  of  Roger  of  Salisbury 

were  so  smooth,  and  had  such  fine 

joints,  that  they  seemed  to  be  made 

of  a  single  stone.    Had  fine  joints 

been  in  use  before,  their  appearance 

in  the  works  of  this  prelate  would 

not  hâve  been  so  much  extolled. 

The  admiration  with  which  they 

are  mentioned  gives  us  the  date  of 

the  first  introduction  of  fine  joints 

in  the  walls  of  English  buildings. 

From  this   time  progressive    im- 

provement    took    place   in    other 

parts  of  the  fabric.      Something 

like  décoration  was  added.      The 

portais  began  to  be  enriched.     The 

architecture  of  England  ascended 

to  the  level  of  the  architecture  of 

Normandy  in  the  time  of  William 

the  Conqueror. 

Examples  of  the  style  of  this 
reign  may  be  seen  in  the  naves  at 
GVoMce&^i^NoTwich,  Ely,  Durham, 
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tower,  Bury  St.  Edmimd's  ;  in  the 
mins  of  the  chapter-house  at  Ro- 
chester,  built  between  1114  and 
1125,  by  the  same  Emulph  who 
built  St.  Botolph's  at  Colchesteri 
and  who,  on  the  death  of  Gundulph, 
was  promoted  to  the  see  of  Roches- 
ter;  in  the  portai  of  the  round 
church  at  Cambridge  ;  in  the 
nave  of  the  church  at  Dunstable  ; 
in  Saint  Bartholomew -le- Grand, 
London,  which  was  begun  in  1 123  ; 
in  St.  Sepulchre's,  Northampton, 
built  by  Simon  de  Liz,  second  earl 
of  Northampton,  on  his  return 
from  the  Holy  Land,  and  who  died 
in  1127  ;  and  in  the  abbey  church 
of  Tewkesbury,  begun  by  Robert 
Fitz-Hamon,  (who  died  in  1 107») 
and  consecrated  in  1123. 

ExAMPLBs. — Portai  of  the  chap- 
ter-house  at  Durham,  built  by 
Bishop  Galfrid  Rufus,  between  1 133 
and  1143  ;  church  of  Castle  Acre 
priory,  Norfolk,  consecrated  in 
1148  ;  church  of  St.  Cross,  Hamp- 
shire  ;  Ripon  minster  ;  St.  Frides- 
wide,  (now  Christ  church,)  Oxford, 
begun  not  later  than  1150,  and 
finished  in  1180. 

About  this  time,  or  a  little  later, 
Domestic  architecture  began  to 
make  its  appearance  in  England, 
though,  from  the  dimensions  and 
arrangement  of  some  of  those  build- 
ings which  baye  come  down  to 
our  time,  it  is  difficult  to  détermine 
whether  ail  of  them  were  destined 
for  dwelling-houses,  or  were  only 
halls  for  public  occasions,  or  for 
the  courts  of  the  feudal  lords. 

Of  thèse  buildings  the  invariable 
plan  is  a  parallelogram  of  two 
stories  ;  sometimes  a  double  pa- 
rallelogram. The  lower  story  was 
vaulted,  as  we  bave  seen  to  hâve 
been  the  custom  in  Normandy,  and 
it  had  no  internai  communication 
with  the  upper  story.  The  upper 
story  was  approached  by  an  exter- 
nal  staircase,  which  probably  was 
moveable,  The  only  ûxeù.  Norman 
staircase  now  extaat  ia  the  one  at 
Canterbury, 
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The  probability  is  thatthe  lower 
story  was  occupied  by  the  servants, 
and  the  upper  story  by  the  masters  ; 
but  in  none  of  the  buildings  of  this 
time  now  extant  do  there  exist  any 
traces  of  subdivisions. 

An  example  of  Norman  Domestic 
architecture  existed  in  Southwark 
till  within  thèse  few  years.  It  was 
the  hostelry  or  town  résidence  of 
the  priors  of  Lewes.  The  church  of 
St.  Olave,  Southwark,  was  confirm- 
ed  to  the  prior  and  couvent  of 
Lewes  by  William,  second  Earl 
Warren  and  Surrey,  the  son  of  the 
founder.  Earl  William  died  in 
1138.  It  appears,  however,  that 
the  priors  of  Lewes  rented  a  build- 
ing in  1170  and  1186,  for  their  oc- 
cupation in  London  ;  from  whence 
it  may  be  conduded,  that  the  hos- 
telry in  question  was  not  built  till 
after  that  period.  The  gênerai 
features  of  the  portion  of  the  hos- 
telry which  remained  till  lately 
nearly  resembled  those  of  the 
manor-house  of  Boothby  Pagnel, 
Moyse'sHall,  atBury  St.  Edmund's, 
and  the  building  which  is  called  the 
Pythagoras  School  at  Cambridge. 

In  1826  was  still  existing  at 
Bameck,  in  Northamptonshire,  a 
Norman  manor-house,  which  was 
not  built  for  defence.  In  this  in- 
stance the  hall,  which  was  the 
principal  feature,  was  on  the  ground 
floor,  and  had  no  vaults  underneath. 
The  hall  consisted  of  a  centre  and 
two  side  aisles.  The  fine  joints  of 
the  walls  of  this  building  denoted 
that  it  could  not  bave  been  built 
much  before  the  middle  of  the 
twelfth  century. 

At  Bury  St.  Edmund's  is  a  Nor- 
man domestic  building,  which  goes 
by  the  name  of  Moyse's  Hall. 

At  Boothby  Pagnel,  in  Lincoln- 
shire,  is  a  Norman  manor-house  on 
nearly  the  same  plan.  In  this  are 
a  fire-place  and  a  chimney,  which  I 

it  forma  a^«x\.  caMùo'V.'^^'^^^t*^'*^^ 
the  second  \«iVl  oll>ûfc^^N^^^  ^'kï.- 
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tbe  ends  as  well  as  the  sides, — a 
circumstance  which  makes  it  évi- 
dent that  to  this  building  no  others 
could  hâve  been  attached.  It  is 
surrounded  by  a  moat. 

At  Christchurch,  Hants,  is  a  Nor- 
man remuant  wbicb  bas  also  a 
cbimney. 

At  Lincoln  is  a  Norman  domestic 
building  whicb  goes  by  tbe  name 
of  *  Jobn  of  Gaunt's  Stables/  but 
whicb,  in  fact,  was  tbe  public  meet- 
ing-bouse of  a  guild.  It  is  so  mucb 
enriched  as  to  be  placed  late  in  tbe 
reign  of  Henry  IL 

Tbese  examples  prove  that  about 
the  middle  of  the  twelfth  century, 
mansionsi  distinct  from  castles  for 
defence»  began  to  be  erected  in 
England  ;  and  that,  independent  of 
collèges,  abbots'  lodgings,  and  the 
habitable  parts  of  convents,  in- 
stances existed  of  Domestic  archi- 
tecture. But  it  was  long  before 
dwelling-houses  acquired  a  charac- 
ter  bearing  ahy  relation  to  the  qua- 
lity  of  the  proprietor,  or  were  con- 
structed  with  much  regard  to  con- 
veniencc. 

Examples  of  the  Norman  style 
of  the  time  of  Henry  IL  are  to  be 
seen  in  tbe  abbey  gateway,  Bristol  ; 
in  the  Galilée,  or  cbapel,  at  the 
west  end  of  Durham,built  byBisbop 
Pudsey  (1154  to  1197),  together 
with  the  latéral  portais  of  the 
nave  ;  in  the  new  nave  and  great 
west  portai  of  Rochester,  &c. 

It  was  in  the  latter  years  of  tbe 
reign  of  Henry  IL  that  the  struggle 
between  the  Round  and  the  Pointed 
styles,  whicb  is  called  tbe  Transi- 
tion, began  to  take  place  in  t^iis 
country. 

Kirkstal  abbey,  in  Yorkshire,  was 
built  in  the  tbirty  years  preceding 
1183.  The  nave  arches  are  pointed, 
but  the  piUars  are  massive,  and  the 
T^ndows  and  portais  are  round. 
The  church  at  Roche  abbey,  though 
equallyin  tbe  Transition  style,  and 
baving    round  -  Leaded   Windows 
above  pointed    arches,    Norman 
taoaJdings  and  capitals,  yet  is  of  a 

S12 


less  heavy  character.  Both  build- 
ings, however,  dénote  that  during 
those  years  the  new  style  was  on!  y 
just  beginning  to  be  received  in 
England. 

About  the  same  time  (1170), 
Archbishop  Roger  employed  the 
Pointed  style  in  the  new  crypt  of 
York  minster. 

But  the  early  examples  of  the 
Transition,  of  whicb  the  dates  are 
known  vnth  the  most  undoubted 
certainty,  are  the  round  part  of 
tbe  Temple  church,  London,  which 
was  consecrated  in  1185,  and  the 
choir  of  Canterbury  cathedral, 
which  was  rebuilt  after  the  fire  in 
1175,  and  in  which  the  Pointed 
style  was  introduced  by  John  of 
Sens,  a  French  architect.  Other 
instances  are  to  be  found  in  the 
great  tower  at  the  west  end  of  Ely, 
built  by  Bishop  Ridel,  who  died  in 
1189;  in  tbe  county  hall  of  Oke- 
ham,  Rutlandshire  ;  in  the  abbey 
cbiurch  of  Glastonbury,  &c. 

But  the  nave  of  Rochester  and 
the  nave  of  Peterborough,  rebuilt 
between  1170  and  1194,  are  proofs 
that  the  old  fasbion  was  not  at  once 
superseded  by  tbe  new. 

Simultaneously  yritb  the  intro- 
duction of  the  Transition  style, 
hewn  stone  vaults  appear  to  bave 
been  first  thrown  over  the  vrider 
parts  of  Englisb  churches,  whicb 
till  then  had  been  habitually  roofed 
with  wood.  A  stone  vault  was 
thrown  over  the  new  choir  of  Can- 
terbury, in  1 1 74.  It  was  customary 
before  that  time,  to  roof  narrow 
spaces  with  plain  cross-vaulting, 
but  not  to  vault  wide  spaces  with 
stone.  Plain  cross-vaulting  of  rub- 
ble,  vdth  and  witbout  ribs,  had 
been  adopted  before  in  crypts,  side 
aisles,  and  chancels.  Barrel-vault- 
ing,  we  bave  seen,  was  introduced 
in  the  time  of  William  the  Con- 
queror.  From  the  time  that  the 
choir  of  Canterbury  was  built ,  which 
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Normandy,  and  hewn  stone  vanHs, 
plain  at  first,  and  gradually  en- 
richedy  became  habituai  in  Eng- 
land.  'Prominent  buttresses  and 
flying  buttresses,  as  in  Normandy, 
followed  in  the  train  of  the  stone 
roofs. 

From  this  time,  the  Ronnd  style 
fell  gradually  into  disuse;  but  at 
Fountain's  abbey,  the  fonndations 
of  which  were  laid  in  1204,  and 
which  was  in  progress  dnring  the 
forty  subséquent  years»  the  Win- 
dows and  portais  are  still  round- 
headed  ;  and  an  instance  of  a  round 
portai  is  to  be  found  at  Ketton,  in 
Rutlandshirei  so  late  as  1252. 

During  the  reign  of  Henry  III. 
the  Early  Pointed  style  attained  its 
most  perfect  condition.  Fine  ex- 
amples of  this^tyle  are  to  be  seen 
in  the  chapter-nouse»  the  trausepts, 
and  part  of  the  choir  of  Westmin- 
ster abbey  ;  in  the  choir  of  St.  Al- 
ban's;  in  the  nave  of  Lincoln; 
east  end  of  Durham  ;  nave  of  Wor- 
cester,  1224;  nave  and  spire  of 
Lichfield  ;  south  transept  of  York; 
and  the  older  part  of  the  choir  of 
Southwell;  and  in  Salisbury  ca- 
thedra!, which  was  begun  in  1221, 
and  carried  forward,  without  inter- 
ruption, till  it  was  completed. 

The  establishment  of  the  Pointed 
style  was  attended  with  one  re- 
markable  différence  in  England 
and  Normandy.  In  Normandy,  the 
semicircular  chancel  became,  ge- 
nerally  speaking,  polygonal;  in 
England,  generaUy  speaking,  it  be- 
came square.  Polygonal  chancels 
are  as  rare  in  England  as  square 
chancels  are  in  the  larger  churches 
of  Normandy  ;  and  this  différence 
of  shape  in  England  afforded  the 
opportunity  of  those  magnificent 
east  Windows,  which  are  so  princi- 
pal and  so  splendid  a  feature  of  our 
cathedrals.  Another  différence  to 
be  remarked,  is  the  battlement, 
which  usually  forms  the  parapet  of 
EngUsb  churches,  and  which  ne^er 
occurs  in  the  ecciesiastical  build- 
ings  of  France, 
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It  may  be  said, — 1.  That  the 
snpposed  existence  of  the  Pointed 
style  in  Normandy,  in  1056,  is 
imaginary.  2.  That  the  Normans, 
adopting  the  corrupt  Roman  style, 
gave  it  a  character  of  their  own. 
3.  That  the  Normans  greatly  con- 
tributed  to  the  advancement  of  the 
arts  in  England.  4.  That  archi- 
tecture performed  exactly  the  same 
révolution  in  England  and  France, 
France  having,  in  ail  the  changes, 
a  certain  preœdence. 

Norroy,  or  North  roy,  in  heraldry, 
one  of  the  two  provincial  Kings  at 
Arms,  whose  jurisdiction  lies  on  the 
north  side  of  the  Trent,  as  does 
that  of  Clarencieux  to  the  south 

Northampton  Tables^  Tables  made  at 
the  county  town  of  Northampton, 
formed  from  the  registers  of  burials 
of  that  locality,  from  which  calcu- 
lations  were  made  of  the  value  of 
life,  for  the  purpose  of  its  insurance. 
(See  article  Atntrance,) 

Nonng,  the  prominent  edge  of  a 
moulding  or  drip  ;  the  projecting 
moulding  on  the  edge  of  a  step 

Noaing  qfstepSf  the  projecting  parts 
of  the  tread-board  or  cover,  which 
stand  before  the  riser.  The  nosing 
of  steps  is  generally  rounded,  so  as 
to  hâve  a  semicircular  section;  and 
in  good  staircases  a  hollow  is  placed 
under  them. 

Notch'boardf  a  board  notched  or 
grooved  out,  to  receive  and  sup- 
port the  ends  of  the  steps  of  a  stair- 
case 

Notchùig,  the  cutting  of  an  excava- 
tion th]X)ughout  the  whole  breadth 
of  a  substance  :  by  this  means  tim- 
bers  are  fastened  together,  or  their 
surfaces,  when  jolned  at  angles,  are 
made  to  coïncide 

NozzieSf  those  portions  of  a  steam  en- 
gine  in  which  are  placed  the  valves 
that  open  and  close  the  commimi- 
cation  between  the  cylinder  and 
the  boiler  and  condenser,  in  low- 
pteasnre  ot  c.wÀ'eçk&vwîj  cû^è^kK^N 
and\)eVNfteïv^<&  e^XacLÔLet  «xÀ\i^^^ 
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Nucleu8f  the  internai  part  of  the  floor- 
ing  of  the  ancients,  consisting  of  a 
strong  cernent,  over  which  was  laid 
the  pavement,  which  was  bound 
with  mortar 

Nuisance,  any  thing  tending  to  hurt, 
to  annoy,  or  to  endanger  health. 
(See  the  excellent  work  by  Mr. 
Gibbons  on  this  subject.) 

Nuilahf  in  India,  a  natural  canal,  or 
small  branch  of  a  river 

Nuimery^  a  Roman  Catholic  building 
for  an  association  of  nuns  or  females 
devoted  to  a  life  of  religions  seclu- 
sion.  Previous  to  the  Reformation, 
there  existed  in  Eng^d  127  édi- 
fices for  the  convenient  lodging  of 
such  pious  women,  2  inWales,and 
20  in  Scotland;  in  the  whole  in 
Great  Britain,  149.  But  there 
were  many  convents  and  religions 
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Oak.  There  are  two  kinds  of  this 
timber  common  in  England,  on  the 
Continent,  and  in  America.  Oak  of 
good  quality  is  more  durable  than 
any  other  wood  which  attains  the 
same  size:  its  colour  is  a  well- 
known  brown.  Oak  is  a  most  va- 
luable  wood  for  ship-building,  car- 
pentry,  frames,  and  works  requiring 
great  strength  or  exposed  to  the 
weather.  It  is  also  much  used  for 
carved  ornaments,  panelling  of 
rooms,  pulpits,  stalls,  and  stand- 
ards for  churches.  It  is  likewise 
used  in  the  construction  of  ail  kinds 
of  buildings,  for  strength  and  sta- 
bility.  English  oak  is  one  of  the 
hardest  of  the  spedes  :  it  is  consi- 
derably  barder  than  the  American, 
called  white  and  red  Canada  oak. 
African  oak  is  well  adapted  to  the 
construction  of  merchant  vessels. 
Italian  oak  is  much  purchased  for 
our  dockyards,  to  the  préjudice  of 
that  whid)  is  proudly  standing  in 
oizr  sevenl  forests. 
Oâe&gJtf  in  architectare,  a  quadran- 
gohurpyramid  :  those  of  Egyptniay 
be  described  as  lai^ge  atones,  qua- 
^^tenO,    dimimahing  fcom   ibe 
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houses  not  specially  named  nun- 
neries,  but  which  were  receptades 
also  for  such  purposes. 

Nunnery,  a  term  sometimes  applied 
to  the  triforium  or  gallery  between 
the  aisles  of  a  church  and  the  dere- 
story  ;  so  called  from  the  situation 
of  the  nuns'  choir  in  some  convents. 
At  the  présent  time,  the  roomy 
galleries  over  the  aisles  in  West- 
minster abbey  are  called  nunneries, 
probably  from  having  been  used  by 
the  nuns  of  Kilburne,  when  they 
visited  the  abbey,  to  which  they 
were  subordinate. 

Nutf  a  short  internai  screw,  which 
acts  in  the  thread  of  an  extemal 
screw,  and  is  employed  to  fasten 
any  thing  that  may  corne  between 
it  and  a  flange  on  the  bottom  of 
the  extemal  screw  or  boit 
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base  upwards,  till,  within  about  a 
tenth  of  the  height,  the  sides  con- 
verge to  a  point.  The  vridth  of 
the  base  is  usually  about  a  tenth  of 
the  height,  to  that  part  where  the 
sides  begin  to  converge  t  they  are 
commonly  formed  from  a  single 
stone,  mostly  of  granité.  There 
are,  however,  two  small  obelisks 
in  the  British  Muséum,  formed  of 
basait,  and  one  at  PhiLae,  of  sand- 
stone.  When  obelisks  were  first 
made  in  Egypt,  it  was  customary 
with  the  patriarchs  of  the  Jews  to 
set  up  stones  to  perpetuate  the 
memory  of  great  events.  Strabo 
calls  such  stones  *books  of  history;' 
an  epithet  which  might  be  applied 
with  propriety  to  the  inscribed 
Egyptian  obelisks.  The  date  of 
the  Haminian  obelisk,  which  is 
covered  with  hieroglyphics,  is  by 
some  writers  8upp<»ed  to  be  be- 
tween 1580  and  1600  b.c.  The  first 
obelisk  was  raised  by  Rameses, 
King  of  Egypt,  in  the  time  of  the 
tio^vii  'NRU  *.  \t  ^rras  40  cubits  high, 
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Philadelphus  another  of  88  cubits, 
in  memory  of  Arsinoë,  &c  The 
Romans  also  erected  many»  which 
are  well  described  in  Roman  history. 

OblatCf  flattened  or  shortened;  in 
geometry,  a  tenu  applied  to  a  sphe- 
roid,  produced  by  the  révolution  of 
a  semi-ellipsis  about  its  shorter 
diameter.  Of  this  figure  is  tbe 
earth,  and  probably  ail  the  planets, 
having  the  equatorial  diameter 
greater  than  the  polar. 

Oblique j  in  geometry,  aslant  ;  not  di- 
rect ;  not  perpen^cular  nor  parallel 

Oblique  angle,  one  that  is  greater  or 
less  than  a  right  angle 

Oblique-angled  triangle^  one  that  bas 
no  right  angle 

Oblique  arches,  or  Oblique  bridgea^  are 
those  which  conduct  high  roads  or 
railroad's  across  a  river,  canal,  &c., 
in  an  oblique  direction:  they  are 
also  called  *skew  arches 

Oblique  Une.  When  one  stndgbt  Une 
stands  upon  another,  and  makes 
unequal  angles  therewitb,  the  an- 
gles are  said  to  be  oblique,  the  one 
being  greater  than  a  right  angle, 
and  the  other  less  :  hence  a  Une  is 
only  obUque  as  it  relates  to  another 
Une  ;  otherwise  the  word  would  be 
destitute  of  meaning. 

Oblique  saiting  occurs  when  a  ship» 
being  in  some  intermediate  rhumb 
between  the  four  cardinal  points, 
makes  an  obUque  angle  with  the 
meridian,  and  continuaUy  chiuiges 
both  its  latitude  and  longitude 

Oblong,  a  rectangle  of  unequal  dimen- 
sions; in  geometry,  longer  than 
broad 

Observatory,  a  building  erected  for 
the  purpose  of  making  observations 
on  the  motions  of  the  heavenly 
bodies.  More  particularly  vnth  ré- 
férence to  the  study  of  Terrestrial 
Magnetism,ob8ervatorie8  bave  been 
erected  by  the  British  Government 
in  Canada,  St.  Helena,  the  Cape  of 
Good  Hope,  and  Van  Dieman's 
Island;  by  the  East  India  Com- 
pany at  Madras,  Singapore,  Simla, 
and  Trevandrum  ;  and  by  the  Rus- 
sian  Government  at  St.Peter8burgki 
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and  other  places,  in  connection  with 
those  at  Gottingen,  &c.  The  most 
munificent  example  of  private  dé- 
votion to  the  science  of  Astronomy 
is  the  splendid  observatory  erected 
by  Lord  Rosse  at  Pensantown,  in 
Ireland. 

Obttmding,  the  blunting  or  taking 
away  a  sharp  corner 

Obtuse,  in  geometry,  blunt  ;  in  oppo- 
sition to  acute  or  sharp 

Obtuse  angle.  In  geometry,  if  the 
contained  angle  be  less  than  a  right 
angle,  it  is  called  an  acute  ;  if  greater, 
it  is  caUed  an  obtuse  angle. 

Obtuse -angled  triangle,  a  triangle 
which  bas  an  obtuse  angle 

Obtuse  section  of  a  eone,  the  hyper- 
bola  of  andent  geometricians,  be- 
cause  they  considered  it  only  such 
a  cône  whose  section  through  the 
axis  was  an  obtuse-angled  triangle 

Oecus,  the  banqueting  -  room  of  a 
Roman  bouse.  There  were  several 
kinds  of  occi,  viz.  Corinthian,  tetra- 
style,  Cyzicene,  and  Egyptian.  In 
the  Greek  bouses  the  occi  were 
spacious  apartments,  in  which  the 
mistress  of  the  famUy  employed 
herself  and  servants  at  the  loom 

Ochre,  brown,  a  clay  coloured  brown 
by  the  oxide  of  iron 

Ochre,  red,  a  clay  coloured  red  by 
the  oxide  of  iron 

Oehre,  yellow,  a  clay  coloured  yeUow 
by  the  oxide  of  iron 

Octagon,  a  figure  of  eight  sides  and 
as  many  angles  :  when  aU  the  sides 
and  aU  the  angles  are  equal,  the 
figure  is  called  a  regular  octagon 

Octahedron,  in  geometry,  one  of  the 
five  regular  bodies,  consisting  of 
eight  equal  and  equUateral  triangles 

Oetostylos,  a  portico  which  bas  eight 
columns  in  front 

Odeum,  a  small  théâtre  for  the  reci- 
tation of  musical  compositions, 
generaUy  in  the  neighbourhood  of 
the  théâtre  :  the  odeum  at  Athens 
was  contiguous  to  the  théâtre  of 
Bacchus;  the  odeum  at  Fompeii 
also  joined  the  théâtre 

Odontographf  a  very  ingénions  insfcwv.- 
ment,  SjBLNW^ôk.Xs^^T^'wi^^^st'^^^î^ 
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of  Cambridge,  to  enable  the  mill- 
wright,  workmani  and  engineer  to 
measure,  draw,  and  design  infinitely 
in  extenty  the  teeth  of  wheels 

ŒcWt  according  to  Vitruvius,  apart- 
xnents  near  or  connected  vrith  the 
dining-room 

Offices^  as  connected  with  the  domes- 
tic  purposes  of  large  mansions, 
palaces,  &c.|  consist  of  kitchens, 
sculleriesypantries,  breweries^wash- 
houses,  &c.  ;  frequently  detached 
or  out-houseS|  and  sometimes,  in 
cities,  underground  and  vaulted 
places  beneath  the  same  roof 

Offices^  as  connected  with  business, 
are  apartments  for  the  accommo- 
dation of  clerks  or  accountants  ; 
merchants'  counting-houses,  &c.; 
for  law  clerks,  law  agents,  &c. 

Offing^  in  navigation,  that  part  of  the 
sea  distanced  from  the  shore  where 
there  is  deep  water,  and  no  neces- 
sity  for  a  pilot 

Offset,  or  Set'Offi  the  splay  or  narrow 
slanting  course  of  stone  or  brick, 
serving  to  connect  two  portions  of 
a  wall,  the  uppermost  of  which  re- 
cèdes from  the  face  of  that  beneath 

Ogee,  a  moulding  consisting  of  two 
members,  the  one  concave,  the 
other  convex  ;  the  same  with  what 
is  otherwise  called  cymatium.  In 
Gothic  architecture,  ogees  are  very 
much  employed.  The  term  ogee  is 
also  applied  to  a  pointed  arch,  the 
sides  of  which  are  each  formed  of 
two  contrasted  curves. 

Ogives,  arches  or  branches  of  a  Gothic 
vault,  which,  instead  of  being  cir- 
cular,  pass  diagonally  from  one 
angle  to  another,  and  form  a  cross 
with  the  other  arches  which  make 
the  side  of  the  squares,  whereof 
the  ogives  are  diagonals.  The 
middle,  when  the  ogives  eut  or 
cross  each  other,  is  cslled  the  key, 
sometimes  carved  in  the  form  of  a 
rose.  The  members  or  mouldings 
of  the  ogives  are  called  nerves, 
branches,  or  veins  ;  and  the  arc\ie.& 

which  separate  the  ogives,  ào\i\Ae 

arches, 
^^^s,  or  Oylets,  small  openînga  ot 
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loopholes,  sometimes  circular  ;  ex- 
tensively  used  in  the  fortifications 
of  the  middle  âges 

Oliver,  a  smaU  lift-hammer,  worked 
by  the  foot.  The  hammer  head  is 
about  2^  inches  square  and  10 
inches  long,  vrith  a  swage  tool 
having  a  conical  crease  attached  to 
it,  and  a  corresponding  swage  is 
fixed  in  a  square  cast-iron  anvil- 
block,  about  12  inches  square  and 
6  deep,  with  one  or  two  round 
holes  for  punching,  &c.  The  ham- 
mer handle  is  about  2  to  2^  feet 
long,  and  mounted  in  a  cross- 
spindle  nearly  as  long,  supported 
in  a  wooden  frame  between  end- 
screws,  to  adjust  the  groove  in  the 
hammer  face  to  that  in  the  anvil- 
block.  A  short  arm,  5  or  6  inches 
long,  is  attached  to  the  right  end 
of  the  hammer  axis;  and  from  this 
arm  proceeds  a  rod  to  a  spring- 
pole  overhead,  and  also  a  chain  to 
a  treadle  a  little  above  the  floor  of 
the  smithy. 

Olgmpiad,  a  period  of  four  years,  by 
which  the  Greeks  reckoned  their 
time.  The  first  Olympiad  corre- 
sponds vrith  the  775th  year  before 
the  birth  of  our  Saviour,  and  22 
years  before  the  building  of  Rome. 

Oolite,  the  Portland  stone  used  in  ar- 
chitecture, called  also  freestone 
and  roestone 

Opa,  according  to  Vitruvius,  a  bed  or 
cavity  in  which  the  head  of  a  tie- 
beam  rests 

Opaque,  cloudy,  not  transparent 

Ophitea,  a  black  marble 

Opisthodomos,  the  enclosed  space  be- 
hind  a  temple:  the  treasury  at 
Athens  was  so  called,  because  it 
stood  behind  the  temple  of  Minerva 

Oppidum,  according  to  the  Romans, 
a  mass  of  buildings  ;  an  entrance 
to  a  town  ;  the  façade  to  a  public 
building  ;  not  unlike  to  the  termini 
on  the  principal  Unes  of  railway 

Opposite   angles,    those   which    are 
îoTYûfcâiXyj  \;^ç»  ^Im^ht  Unes  cross- 
m%  eaL<^  <i>îSaEt,  \wX.  ^vnN.  \:^^  ^ÎS^ 

Opposite  c<me«  Mt  ^^%fe  X-^  ^Xûâsv^ 
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straight  Une  can  be  every  where  ap- 
plied  on  the  surface  of  both  cônes 

Opposite  seciionSf  those  made  by  a 
plane  cutting  two  opposite  cônes 

OpticSf  the  science  of  direct  Tision, 
inclnding  catoptrics,  dioptries,  and 
perspective. 

Optostrotumt  according  to  the  Greek, 
a  brick-paved  flooring 

OptiSf  Roman  reticulated  masonry  ;  a 
mode  of  workmanship 

Ovi  in  heraidry,  gold  :  it  is  denoted 
in  engraving  by  small  points  ail 
over  the  field  or  bearing 

Ora,  a  Roman  hawser 

Oratorj/t  a  small  private  chapel  or 
closet  for  dévotion 

Orlff  a  mediseval  term  for  a  blind 
vyindow 

OrbSt  in  Gothic  omament,  bosses  and 
knots  of  foliage,  flowers,  or  other 
ornament  in  cornices 

OrbicuïuSy  according  to  Yitruvius,  a 
roller  or  a  pulley  revolving  upon 
an  axis,  and  having  a  groove  in  its 
circumference  for  the  rope  to  fit 
into;  employed  as  a  mechanical 
power  for  raising  or  drawing 

Orchestra,  the  area  in  the  Greek 
théâtre  comprised  between  the 
lower  range  of  seats  and  the  pro- 
scenium. In  the  Roman  théâtre, 
the  orchestra  was  appropriated  to 
the  senators;  but  in  the  théâtres 
of  the  Greeks  it  yras  the  scène  of 
action  of  the  dancers. 

Orders  of  Architecture^  usuallynamed 
the  ;five  orders/  without  référence 
to  other  styles  of  architecture,  are 
thus  enumerated  by  most  writers  : 
1.  Tuscan.  2.  Donc.  3.  lonic. 
4.  Corinthian.  5.  Composite.  (For 
their  proportions,  see  Architec- 
ture.) 

Ordinates,  in  geometry  and  conics. 
Unes  drawn  from  any  point  of  the 
circumference  of  an  elUpse,  or 
other  conic  section,  perpendicularly 
across  the  axis,  to  the  other  side 

Ordnance  Survey  of  Great  Britain  and 
Ireland  :  a  vfork  of  great  import- 
ance  in  ascertaining  the  true  geo- 

grapbical  position  of  our  islands 

and  oftbeir  varied  superfidal  fea- 


tores.  This  iorvey  originated  in 
the  mutoal  désire  on  the  part  of 
English  and  French  philosophers 
to  détermine  the  précise  différence 
of  longitude  between  the  meridi- 
ans  of  the  Greenwich  and  Paris 
observatories.  In  the  pursuit  of 
this  object,  a  meeting  was  arranged 
at  Dover  between  three  members 
of  the  French  Academy,  MM.  Cas- 
sini,  Mechain,  and  Legendre,  and 
General  Roy  and  Dr.  Blagden,  to 
arrange  plans  of  opération.  In  the 
course  of  the  subséquent  survey, 
the  Officers  of  the  Royal  ArtiUery, 
to  whom  the  superintendence  of 
the  work  was  intrusted,  extended 
their  views  and  opérations,  and, 
under  the  patrouage  and  at  the 
expense  of  the  Board  of  Ordnance, 
proceeded  to  détermine  the  length 
of  as  many  degrees  on  the  meridian 
as  came  within  the  Umits  of  the 
survey.  The  rules  by  which  the 
main  Unes  for  this  and  ail  other 
extended  surveys  are  obtained, 
are  derived  from  the  principles  of 
trigonometry,  or  the  properties  of 
triangles.  By  thèse  principles  we 
are  enabled  to  compute  the  exact 
form  and  dimensions  of  any  triangle 
from  the  actual  measurement  of 
one  side  only,  and  of  the  angles 
formed  at  its  extremities  by  the 
other  sides.  Upon  thèse  principles 
the  true  figure  and  size  of  our 
globe  hâve  been  determined  upon 
the  relative  lengths  of  degrees  of 
a  meridian  in  différent  latitudes. 

The  exactness  of  the  results  of 
thèse  opérations  depending  upon 
the  correct  measurement  of  the 
one  side,  or  àase  Unej  and  of  the 
angles  at  its  ends,  formed  by  the 
two  imaginary  sides  which  bave 
a  common  meeting  point  in  some 
distant  and  conspicuous  object,  the 
apparatus  for  measuring  this  side 
and  the  angle  is  required  to  act 
with  extrême  deUcacy  and  exact- 
ness.    ÏOT  Tivea&xmA!^  >iî«v^  \«sv^pû.^ 

used,  anô.    tiLàfc^swvx^  \ûaô&  ^ 
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température  in  altering  the  length 
oftherodsthemselves.  General  Roy 
commenced  the  measnrement  of 
a  base  Une  on  Hounslow  Heath 
with  rods  of  deal,  each  twenty 
feet  long.  But  thèse  rods,  although 
prepared  in  the  most  caieful  man- 
ner,  of  the  best  seasoned  timber, 
perfectly  straight,  and  effectually 
secnred  against  bending,  were 
found  to  sulFer  such  changes  of 
length,  from  the  varying  dryness 
and  moisture  of  the  air,  as  ren- 
dered  them  utterly  unfit  for  the 
purpose,  and  glass  tubes  wère 
eventually  substituted,  each  of 
them  twenty  feet  long,  and  en- 
closed  in  a  frame  of  wood,  allow- 
ing  only  expansion  or  contraction 
in  length  from  beat  or  cold  ac- 
cording  to  a  law  ascertained  by 
experiments.  With  thèse  rods  a 
base  of  about  5^  miles  in  length 
was  measured  so  exactly,  that  a 
remeasurement  by  Colonel  Mudge 
seyeral  years  afterwards,  made  with 
a  Steel  chain  constructed  by  the 
celebrated  Ramsden,  differed  only 
from  the  original  line  to  the  extent 

.  of  2f  in.  Steel  chains  are  jointed 
similar  to  a  watch-chain,  and  are 
always  used  with  uniform  tension, 
the  différences  in  length  due  to 
température  being  calculated  upon 
the  observed  fact,  that  each  degree 
of  beat  above  62  Fahr.  extends  the 
chain  *0075  of  an  inch. 

For  determining  the  angles,  the 
English  Officers  used  an  excellent 
théodolite  by  Ramsden,  having 
both  an  altitude  and  an  azimuth 
circle,  and  a  télescope  of  great 
power.  This  instrument,  com- 
bining  the  powers  of  a  théodolite, 
a  quadrant,  and  a  transit  instru- 
ment, is  capable  of  measuring  hori- 
zontal angles  to  fractions  of  a 
second.  It  is  recorded  among  the 
proofs  of  the  accuracy  attained  in 
this  triang^ation,  that  a  testing 
Une,  or  base  of  vérification^  as 
termed    in    géodésie    opérations, 

measured  on    Salisbury  Plain,  of 
^bicb  the  length  exceeded  se^en 
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miles,  differed  only  one  ineh  from 
the  oomputation  carried  through 
the  séries  of  triangles  from  Houns- 
low Heath  to  Salisbury  Plain. 

When  the  primary  triangulation 
had  been  thus  carefully  completed, 
a  fîirther  subdivision  of  each  of 
thèse  great  triangles  was  perform- 
ed,  and  each  of  thèse  again  was 
subdivided  into  others,  so  that  the 
entire  plot  of  the  country  was  re- 
presented  by  a  complète  net-work 
of  triangles.  Each  of  thèse  ^divi- 
sions and  subdivisions  being  form- 
ed  independently  of  the  otheirs, 
and  yet  the  exact  accordance  of 
the  whole  being  insisted  on  and 
effected,  accuracy  is  secured  in  ail 
thèse  principal  opérations,  and  the 
filling  in  of  each  of  thèse  spaces 
is  intrusted  to  a  différent  class 
of  operators,  whose  labours  in  pro- 
ducing  the  final  plan  are  so  divided 
and  arranged  that  the  work  of 
each  is  a  check  upon  the  exactness 
of  bis  predecessor.  Thus  the  sur- 
Teyors  measure  the  Unes  and  angles 
on  the  ground,  but  another  dass 
of  assistants  (the  plotters)  produce 
the  plan  from  the  records  of  the 
surveyors,  and  a  third  class  (ex- 
aminers)  test  the  plan,  thus  pro- 
duced,  by  subséquent  comparison 
in  the  field.  One  effect  of  this 
System,  by  which  the  range  of  ope- 
rations  confided  to  each  operator 
is  thus  limited,  and  the  fidelity  of 
thèse  thus  severely  scrutinized,  is, 
that  the  bulk  of  the  work  after 
the  triangulation  may  be  safely 
confided  to  an  inferior  and  cheaply 
engaged  class  of  assistants,  and 
great  comparative  economy  thus 
attained. 

The  Ordnance  Survey  of  Great 
Britain  and  Ireland  is  plotted  to 
différent  scales.  Thus  the  whole 
of  Ireland  is  plotted  on  a  scale  of 
six  inches  to  a  mile,  and  is  con- 
tained  on  1907  sheets  of  maps, 
which.  may  be  purchased  at  2s.  6d, 
wiâi  bs.  ewàv.  Tûkfc  ^\HN«^  ^1  "^xcsEr 
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comprised  in  110  sbeets  (of  wldch 
ninety  are  already  publUhed)^  at 
28,  each  ;  about  haÛ  of  tliese  are 
published  in  quarter-sheets  at  M. 
each.  Portions  of  Lancashire  and 
Wi^nshire  are  plotted  at  six 
inches  to  a  mile,  "prict  2s.  ôd,  and 
5«.  each;  and  the  towns  of  Dublin, 
Wigan,  Blackbom,  Chorley,  and 
Liverpool,  upon  thé  hirge  scale  of 
five  feet  to  a  mile,  firom  2«.  to 
3«.6^eachu  It  is  only  the  one-inch 
survey  which  bas  the  hillt  shaded. 
A  Geological  Survey,  which  betides 
giving  the  one-inch  mapa  geolo- 
gically  coloared,  shows  horizontal 
and  vertical  sections  of  the  coontry, 
is  also  in  progress,  and  is  com- 
pleted  over  some  of  the  south-west- 
em  oounties. 

The  estimate  for  the  recently 
completed  Ordnance  Survey  of 
London  was  as  follows: — **That  a 
block-plan  of  the  metropolis,  and 
of  the  suburban  districts  included 
within  a  radius  of  eight  miles  from 
St.  Paul's,  may  be  executed,  with 
a  proper  System  of  levels,  for 
dS  24,215,  and  that  the  cost  of 
engraving  the  block-plan,  upon  a 
scale  of  ôve  feet  to  the  mile,  and 
upon  901  plates  of  double  éléphant 
size,  would  be  (including  £  3,604 
for  the  copper)  £  12,614.,  making 
together  £  36,829/'  The  plan  has 
been  produced  at  a  cost  within  this 
estimate,  and  the  engraving  will 
probably  be  executed  considerably 
below  the  estimate. 
Organ.  This  word  is  derived  from 
the  Greek  organon:  orgoTtum  in 
Latin,  organo  in  Italian,  orgue  in 
French,  orgel  in  German.  It  signi- 
fies,  generaUy,  an  instrument;  but 
is  now  used  for  the  name  of  the 
grandest  and  most  worthy  of  mu- 
sical instruments. 

The  tones  of  an  organ  are  pro- 
duced from  the  pipes  only;  of 
thèse  some  are  of  wood,  others  of 
varions  kinds  of  métal,  and  even  of 
glass.  An  organ  of  full  compass 
may  contain  ail  the  soiinds  recog 
nizedin  the  science  of  mosic,  from 
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the  lowett  appréciable  to  the  very 
highest.  The  largest  pipes  pro- 
dnce  the  lowett  sounds,  and  some 
few  are  made  as  long  as  about  32 
feet,  while  the  tmallest  are  about 
the  size  of  the  pipe  of  a  very  small 
key.  Organs  are  of  varions  kinds, 
vis.  for  the  church,  the  concert- 
room,  and  for  the  private  drawing- 
room.  The  chnrch  organ  should 
be  of  a  foll,  deep,  and  solenm  cha- 
racter;  while  the  concert-room 
organ  ihonld  be  of  a  lighter  and 
more  brilliant  kind,  vrith  every  va- 
riety  of  stop,  in  order  to  imitate, 
not  only  the  fnll  orchestre,  but  also 
certain  '  solo'  instruments.  Hence 
we  hâve  the  flute-stop  ;  the  haut- 
boy,  the  cremona,  or  krum-hom  ; 
the  vox-hnmana,  &c.  stops;  ac- 
cording  to  the  extent  of  the  instru- 
ment. Thèse  solo,  or  fancy  stops, 
bek>ng  only  to  the  concert-room 
or  drawing-room  organ,  and  are 
whoUy  unbecoming  in  one  for  the 
church. 

We  hâve  not  space  to  give  any 
thing  like  a  description  of  this  the 
noblest  of  instruments  ;  and  it 
must  suffice  to  say  that  it  consists 
of  a  bellows  which  supplies  the 
pipes  with  wind  by  means  of  a 
wind  chest;  the  vrind  being  con- 
veyed  therefrom,  through  channels, 
under  the  différent  ranks,  or  rows 
of  pipes,  and  thence  into  the  pipes 
by  means  of  pallets,  or  valves, 
opened  at  the  pleasure  of  the  per- 
former,  by  pressing  the  proper 
lever  or  key. 

The  organ  is  a  very  ancient  in- 
strument of  the  church,  and  must 
hâve  been  very  unwieldy,  since  we 
are  told  of  one  in  the  cathedral 
church  at  Halberstadt,  which  had 
only  a  few  large  pipes,  and  the 
keys  were  more  than  a  hand- 
breadth  in  width,  and  were  beaten 
or  pressed  down  by  the  fist,  or 
élbow  ;  the  wind  being  supplied  by 
several  smalIbeVlQ»^^.    ^  ^  «t^  "«SSsa 
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notes  only,  altbough  it  had  400 
pipes,  t. e.  forty  to  each  note;  it 
was  so  loud  that  it  could  be  heard 
ail  over  the  city.  The  organ  is 
usually  described  as  being  of  three 
kinds;  the  great,  or  fidl  chorus 
organ;  the  swell  organ,  and  the 
choir  organ  :  the  latter  is  used  to 
accompany  the  softer  parts  of  the 
music,  and  is  such  an  instrument 
as  yfBs  carried  in  the  andent  pro- 
cessions, in  the  rogation  days,  and 
other  seasons,  to  accompany  the 
priests  with  while  chanting  the 
litanies;  the  performer,  or,  niore 
properly  speaking,  the  minister  at 
the  organ,  being  carried  also  vfith. 
the  instrument,  and  seated  :  hence 
this  organ  was  called  the  chair- 
organ,  now  corrupted  into  choir- 
organ,  from  the  différence  in  its 
emp]o3rment.  The  swell  organ  is 
used  chiefly  to  accompany  solos  ; 
for  interludes,  and  such  like  fanci- 
ful  music,  and  takes  its  name  from 
being  able  to  swell  out  its  sounds 
by  openings  made  by  tuming  a 
séries  of  boards,  on  their  centres, 
similar  to  a  Yenetian  blind,  thèse 
boards  being  connected  by  levers 
under  the  control  of  the  per- 
former's  foot. 

The  key-board,  or  row  of  keys 
of  an  organ,  are  like  those  of  a 
piano-forte,  only  they  require  to  be 
pressed  down»  (not  s^ck  like  those 
of  the  latter  instrument,)  so  as  to 
open  the  pallets  before  mentioned, 
and  cause  the  pipes  to  speak.  A 
complète  church  organ  contains 
three  rows  of  keys,  one  for  each  of 
the  above-mentioned  organs  ;  and 
most  organs  hâve  also  a  row  of 
keys  called  pedals,  to  enable  the 
organist  to  play  the  bass-notes  with 
his  feet. 

In  organs  that  are  played  by 

means  of  a  wind,  or  handle,  the 

part  of  the  organist  is  perform- 

ed  hy  a,  cylinder,  on  which  "are 

placed  a  number  of  wires  so  con- 

trived  as  to  press  upon  the  levers, 

and  open  the  pallets  or  valves  \  and 

hence  thoae  instruments  are  ca\ied 
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barrel  organs.  They  are  of  little 
or  no  use  for  the  purposes  of  the 
church.  It  has  been  the  fashion 
for  some  time,  to  make  one  organ 
do  the  work  of  two,  namely,  the 
full  organ  and  the  choir  organ  : 
but  it  is  at  best  but  a  sorry  con- 
trivance;  for  in  such  an  organ 
there  can  be  no  good  choir  organ 
mixture  ;  and  the  full  organ  is  ge- 
nerally  too  noisy,  the  fullness  being 
made  up  of  loud-voiced  pipes,  in- 
stead  of  their  being  round,  meUow, 
and  fuU-toned.  Thèse  kinds  of 
organs  bave  not  the  dignified  and 
solemn  character  necessary  for  real 
church  music. 

Organ  screeUf  an  omamental  stone 
wall  or  pièce  of  timber  frame-work, 
on  which  a  church  organ  is  placed, 
and  which  in  English  cathedrals 
and  churches  forms  usually  the 
western  termination  of  the  choir 

Organum,  a  name  given  to  a  machine 
or  contrivance  in  aid  of  the  exercise 
of  human  labour  in  architecture 
and  other  arts 

Oriel  îcindow,  a  projecting  angular 
window,  mostly  of  a  triagonal  or 
pentagonal  form,  and  divided  by 
mullions  and  transoms  into  différ- 
ent bays  and  other  proportions. 
The  Word  oriel  has  been  discussed 
by  many  writers,  but  there  ctnnot 
be  conceived  an  architectural  chann 
more  cheerful  to  the  interior,  or 
more  décorative  to  the  exterior  of  a 
building,  than  an  oriel  window. 

Orlapf  in  shipping,  the  middle  deck 

Omithorif  an  aviary  or  poultry-house, 
or  the  appurtenance  to  a  farm  villa 

Orreri/f  in  mechanics,  a  machine 
which  by  many  complicated  move- 
ments  represents  the  révolutions 
of  the  heavenly  bodies 

Orthograpky,  in  architecture,  the  élé- 
vation of  a  building,  showing  aU 
the  parts  thereof  in  their  true  pro- 
portions :  the  orthography  is  either 
extemal  or  internai.  The  extemal 
i&  t\L<&  d.e\mea.tiQn  of  the  outer  face 
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with  a  vibrating  cylinder,  having 
the  piston-rod  connected  to  the 
crank,  and  the  cylinder  supported 
by  the  trunnions  projectmg  firom 
the  sides  at  or  near  the  centre, 
cast  hollow  and  connected  to  the 
steam  and  eduction  pipes 

Oscillation,  or  vibration,  in  mechanics, 
the  act  of  moving  backward  and 
îovKKcà,  like  a  pendulum 

Oscillation,  the  axis  of,  in  mechanics, 
a  right  Une  parallel  to  the  apparent 
horizontal  one,  and  pasûng  through 
the  centre,  about  which  the  pen- 
dulum oscillâtes 

Osterly  House,  **  The  opulence  and 
gallantry  of  Sir  Thomas  Gresham 
rivalled  the  wonders  of  romance. 
Queen  Elizabeth  had  visited  that 
superb  mansion,  and  on  quitting 
the  -window  to  seek  her  bed,  had 
remarked  aloud,  *  How  much  more 
gracefully  the  court  yard  would 
appear  if  divided  in  two  by  a  wall/ 
The  words  were  caught  up  by  Sir 
Thomas,  \7ho  instantly,  on  quitting 
the  royal  présence,  sent  hastily  to 
his  masons  and  bricklayers,  assisted 
them  with  innimierable  labourers, 
worked  ail  the  night,and  completed 
the  wall  according  to  the  Queen's 
wishes  before  she  had  risen  from 
her  bed.  The  courtiers  were  chag- 
rined  at  the  knight's  abruptness, 
and  one  of  them  consoled  himself 
with  a  conceit,  Hhat  it  was  no  way 
strange  that  one  who  could  build  a 
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Pack,  a  quantity  of  material,  either 
wood  or  coals,  placed  or  piled  up 
to  support  roofs,  or  for  other  pur- 
poses 

Paddle-shaftj  the  shaft  upon  which 
the  paddle-wheel  is  fixed,  placed 
centrally  with,  and  connected  to, 
the  crank-shaft 

Paddle-wheel,  the  wheel  fixed  upon 

the  paddle-shaft,  for  propelling  a 

vesseî  through  the  water  by  the 

action  o^a  numberof  paddle-boards 

^xed  at  the  circamference 
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'change  could  exehange  a  build- 
ing.'" 

Ostium,  an  inner  door,  the  door  of 
a  chamber 

Outward  angle,  the  same  as  a  salient 
angle 

Ova,  in  architecture,  ornaments  in 
the  form  of  eggs,  carved  on  the 
contour  of  the  ovolo,  or  quarter- 
round,  and  separated  from  each 
other  by  anchors  and  arrow-heads 

Oval,  a  figure  in  geometry,  bounded 
by  a  curve-line  retuming  to  itself. 

Overshot'Wheel,  a  wheel  driven  by 
the  weight  of  water  conyeyed  into 
buckets,  disposed  on  its  circumfer- 
ence  so  that  one  part  of  the  wheel 
is  loaded  with  water  while  the  other 
is  empty 

Over  story,  the  clear  story  or  upper 
story  of  a  building 

Otolo,  a  conyex  moulding,  raostly  used 
in  classical  architecture;  in  the 
Roman  examples  it  is  an  exact 
quarter  of  a  circle  ;  in  Grecian  it  is 
more  flat  and  quirked  at  the  top. 
It  is  frequently  used  in  the  deco- 
rated  Gothic  style. 

Oândation,  rusting;  the  process  of 
converting  metals  and  other  sub- 
stances into  oxides,  by  combining  a 
certain  portion  of  oxygen  with  them 

Oxygeny  in  chemistry,  a  gaseous  élé- 
ment, of  great  importance  in  the 
economy  of  Nature  :  it  is  essential 
to  the  maintenance  of  organic  life  : 
hence  its  original  name,  *  vital  air.' 


PAG 

Pagodat  in  architecture,  a  name  ap- 
plied  by  the  Europeans  to  Hindoo 
temples  and  places  of  worship,  but 
not  by  the  Hindoos  themselves, 
who  bave  no  such  appellation;  they 
are  square  stone  buildings,  not  very 
lofty,  crowned  with  a  cupola  :  the 
pagodas  of  China  are,  however, 
lo^y  houses,  which  sometimes  rise 
to  the  liei^Vit  cl  Tràvt  ^\.«rNR&,  <2kV\ 
more  tTaott  Vweo^  it^^  «w2û..   '^>ûr 
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Pamied  and  Stained  GUu9,  formerly 
used  exclusively  for  ecclesiastiGal 
purposes,  —  displaying  dévotion 
and  spiritual  bearing.  Latterly 
painted  and  stained  glass  hâve 
been  used  for  domestic  purposes. 
The  art  of  painting  on  glass  was 
known  as  early  as  the  sixth  century, 
and  was  applied  to  the  enrichment 
of  the  basilica  of  St.  Sophia,  and 
other  churches  in  Constantinople  ; 
and  in  the  reign  of  Charlemagne 
some  progress  was  made  in  enrich- 
ing  and  beautifying  glass  with 
colours.  In  the  tenth  centor^  it 
was  much  admired,  and  adyanced 
rapidly  :  Henry  IL  patronized  this 
art.  In  France  it  progressed  in  ail 
the  magnificence  of  colour  and  ex- 
écution, and  was  extensiTelydififîised 
in  England.  In  Canterbury  and 
York  some  beautiful  examples  re- 
main, for  the  admiration  and  ex- 
ample of  modem  practice.  Of  the 
unique  cento  style,  the  rerival  of 
art  under  the  immortal  Albert 
Durer,  some  very  fine  spedmens  of 
the  period,  picture8quelydrawn,are 
to  be  found  in  fine  préservation  in 
St.  Jacques,  at  Liège  ;  and  of  ra- 
ther  a  later  time,  those  of  the 
Crabeths,  at  Gouda,  in  Holland,  are 
magnificent  executicms  of  this  art 
by  thèse  brothers.  One  of  thèse 
Windows,  upwards  of  70  feet  high, 
was  executed  by  Théodore  Crabeth, 
by  command  and  at  the  expense  of 
Qaeen  Mary  of  England,  consort  of 
Philip  IL  :  a  portion  of  the  picture 
is  magnificently  painted,  the  sub- 
ject  of  which  is  the  Queen,  with  her 
husband,  kneeling  at  the  Lord's 
table.  The  upper  part  of  this  win- 
dow  bas  been  destroyed  by  a  storm, 
but  the  subject  referred  to  remains 
perfect,  and  exhibits  correct  like- 
nesses  of  thèse  sovereigns. — (See 
'  Divers  Works  of  Early  Masters,' 
in  2  vols.) 

Pamtitiff.     The  art  of  painting  gives 
the  most  direct  aud  expressive  le- 

presentation  of  objects  ;  and  it  waa 

doubtless  for  this  reason  emptoyed 
bymany  nations,  before  the  art  oi 
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writing  was  invented,  to  commu- 
nicate  their  thoughts,  and  to  con- 
vey  intelligence  to  distant  places. 
The  pendl  may  be  said  to  vmte  a 
universallangnage,for  every  one  can 
instantlyunderstand  the  meaning  of 
a  painter,  provided  he  be  fEÛtlifu]  to 
the  rules  of  his  art  :  his  skill  enables 
him  to  display  the  varions  scènes 
of  nature  at  one  view,  and  by  his 
delineations  of  the  striking  effects 
of  passion,  he  instantaneously  af- 
fects  the  soûl  of  the  spectator.  In- 
vention in  painting  consists  prin- 
cipally  in  three  things  :  first,  the 
choice  of  a  subject  propeiiy  writhin 
the  scope  of  the  art  ;  secondly,  the 
seizure  of  the  most  striking  and 
energetic  moment  of  time  for  re- 
présentation ;  and,  lastly,  the  dis- 
coveryand  sélection  of  such  objeets, 
and  such  probable  incidental  dr- 
eumstances,  as,  combined  together, 
may  best  tend  to  develop  the  story 
or  augment  the  interest  of  the 
pièce. 

Architects  will  often  find  déco- 
rations of  a  room  and  its  famitiire 
well  worthy  of  their  study.  In 
houses  recently  built,  both  in  town 
and  country,  the  taste  of  the  archi- 
tect  bas  been  called  in,  to  give 
designs  for  the  arrangement  of 
cnrtains,  for  grates,  pier  tables, 
chairs,  and  sofas  ;  and  in  many  in- 
stances the  superior  chasteness  of 
the  designs,  and  the  harmony  of 
the  whole  with  the  architectural 
style  of  the  rooms,  may  be  seen, 
conformable  with  the  différent  uses 
to  which  the  rooms  are  appro- 
priated. 

Painter^  in  navigation,  a  sea  term  for 
a  rope  employed  to  fasten  a  boat 
to  the  ship,  wharf,  &c. 

Palœstrùj  a  building  appropriated  to 
gynmastic  sports 

Palaces  qf  Persia  (the  royal  country) 
are  at  this  day  castellated,and  many 
villages  hâve  towers  of  defence 

Pale,*\Ti>ckC?nX!&r5  ,t\v<&  third  and  middle 

PaUacmder ,  ^  iwba  tsa,^^  ^-«l  \>ck!b  «csql^ 
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Paii,  in  heraldiy,  dénotes  a  tort  of 
cross,  representing  the  pallinm  or 
archiépiscopal  omament  sent  firom 
Rome  to  metropolitans 

PaUSf  in  ship-building,  strong  short 
pièces  of  iron  or  wood,  phiced  near 
the  capstan  or  windlass,  so  as  to 
prevent  their  recoiling 

Palladium^  a  métal  f  ound  with  platina, 
but  in  small  quantity 

Palladium,  in  antiqnity,  a  wooden 
image  of  the  goddess  Minerva  or 
Pallas,  the  possession  of  which 
involved  the  fate  of  Troy 

Pallium  or  PaU,  in  chnrch  ritnals,  a 
pontifical  omament  wom  by  popes, 
patriarchs,  primates,  and  metrc^* 
Ûtans  of  the  Roman  church,  in  the 
form  of  a  fiUet  of  black  silJk,  over 
the  shoulders,  with  four  red  crosses 

Pabn-treet,  wood  of  great  variety, 
imported  from  the  East  and  West 
Indies,  but  sparingly  employed  in 
England  for  cabinet  and  marquetry 
work,  and  sometimes  for  biUiard- 
cueSy  &c. 

Palette  (French),  in  painting»  a  light 
board  on  which  the  colours  are 
held 

PalsgravCt  in  heraldry,  a  count  or  earl, 
who  has  the  overseeing  of  a  palace 

PanCf  the  light  of  a  window;  for- 
merly  applied  also  to  the  sidei  of  a 
tower,  turrety  spire,  &c. 

Panel,  in  carpentry,  &c.,  a  square 
pièce  of  any  matter  inserted  be> 
tween  other  bodies  ;  sunken  coin- 
partments  of  wainscoting,  ceiUngs, 
&c.,  principally  employed  in  Gothic 
and  Domestic  architeçtcàre  for  in- 
terior  fittings  .,'■'' 

Panelf  a  space  or  compartment  in 
a  wall,  generally  of  English  or 
Flemish  oak,  and  on  a  ceiling, 
enclosed  within  a  raised  margin 

Panel,  in  mining,  a  heap  of  ore 
dressed  and  ready  for  sale 

Panemore,  in  mechanics,  a  globular 
wind-mill,  proposed  to  be  erected 
in  the  centre  of  a  ship,  for  tuming 
wheels  and  paddles. 

Panqply,  m  heralàry,  complète  tnnour 
JPanorama  (^Full  vietoj,  in  painting, 

a  picture  drawn  on  the  interior 
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turfiuîe  of  a  large  eylinder,  repre- 
senting the  objeets  that  can  be 
seen  from  one  station  when  the 
obsenrer  directs  his  eye  successively 
to  eyery  point  of  the  horizon 

PoHtÂêon,  a  temple  dedicated  to  ail 
the  gods;  one  of  the  most  celé- 
bratâ  édifices  of  Rome 

Ptmiognq>h,  in  mechanics,  an  instru- 
ment contriyed  for  the  pnrpose  of 
copying  drawings,  so  that  the  oopy 
may  be  dther  simîlar  to  or  larger 
or  smaller  than  the  original.  (See 
Pentaçreg^h,) 

Para,  in  Comish  mining,  a  gang  or 
party  of  men 

Panûtola,  one  of  the  conic  sections 
formed  by  the  intersection  of  a 
plane  and  a  cône  when  the  plane 
passes  parallel  to  the  side  of  the 
cône 

ParàboUe  PyramiéUnd,  a  solid  gen- 
erated  by  snpposing  ail  the  squares 
of  the  ordinates  applicable  to 
the  parabola  so  plaça  that  the 
axis  shall  pass  through  ail  their 
centres  at  right  angles,  in  which 
case  the  aggregate  of  the  planes 
will  form  the  solid  called  the  para- 
bolic  pyramidoid,  the  solidity  of 
which  is  equal  to  the  product  of 
the  bases  and  half  the  altitude 

ParaboUnd  or  ParahoUc  Conoid,  the 
solid  generated  by  the  rotation 
of  parabola  about  its  axis,  which 
remains  fixed.  A  frustrum  of  a  pa- 
raboloid  is  the  lower  soUd  formed 
by  a  plane  passing  paral)el  to  the 
base  of  a  paraboloid. 

ParaèoUc  spindle,  the  solid  gene- 
rated by  the  rotation  of  a  parabolae 
about  any  double  ordinate 

Paradwe,  a  private  apartment,a  study, 
the  private  appurtenances  to  a  cou- 
vent 

Paradromides,  hypaethral  walks,  at- 
tached  to  the  Greek  palaestra.  The 
Romans  called  thèse  walls  xysta  ; 
whereas  the  xysta  of  the  Greeks 
were  covered  porticoes,  in  which 
the  athletse  ex.erdsfcd\si^\5&.«:       \ 

ParaUély  \vl  ^^TOfiter^/Yà  «:ç^^*vi 
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other,  or  whicb,  if  ever  so  far  pro- 
duced,  'would  never  meet 

ParaUel  bars^  the  rods  parallel  to  the 
centre  Une  of  a  beam,  joining  the 
Connecting  links  at  the  lower  ends. 

ParaUel  motion^  the  connection  be- 
tween  the  top  of  the  piston-rod  and 
the  beams  :  a  name  given  to  a  con- 
trivance,  invented  by  James  Watt, 
for  converting  a  reciprocating  cir- 
cular  motion  into  an  altemating 
rectilinear  motion 

Parallel  ruleTf  an  instrument  consist- 
ing  of  two  -wooden,  brass,  or  steel 
rulers,  equally  broad  throughout, 
and  so  joined  together  by  the  cross 
blades  as  to  open  to  différent  inter- 
vais, and  accède  and  recède,  yet 
still  retaining  their  parallelism 

Parallelogramy  in  geometry,  a  quad- 
rilatéral right-lined  figure  whose 
opposite  sides  are  parsllel 

Parallelogram  qf  forces  is  a  phrase 
denotingthe  composition  efforces, 
or  the  finding  a  single  force  that 
shall  be  équivalent  to  two  or  more 
given  forces  when  acting  in  given 
directions 

Parallelqpiped,  in  geometry,  a  regular 
solid,  contained  under  six  parallelo- 
grams,  the  opposite  of  which  are 
equal  and  pandlel;  or  it  is  a  prism 
vrhose  base  is  a  parallelogram:  it  is 
always  triple  to  a  pyramid  of  the 
same  base  and  height 

Paramentf  the  fumiture,  omaments, 
and  hangings  of  an  apartment  for 
a  room  of  state 

Parameter,  a  constant  right  line  in 
each  of  the  three  conic  sections,  and 
otherwise  called  lattis  rectum^  be- 
cause  it  measures  the  conjugate 
axes  by  the  same  ratio  which  has 
taken  place  between  the  axes  them- 
selves,  being  always  a  third  pro- 
portion of  them 

Parapetf  the  upper  part  of  a  bouse, 
which  is  above  the  springing  of  a 
roof,  and  guards  the  gutter;  the 
upper  part  of  a  wall,  a  bridge,  a 
terrace,  or  balcony,  &c.  Parapets 
around  the  flat  roofs  of  houses  in 
the  East  are  of  the  most  ancient 
date,    **  When  thou  buildest  a  new 


honse,  then  thou  shalt  make  a  bat- 
tlement  for  thy  roof,  that  thou  biing 
not  blood  upon  thine  bouse,  if  any 
manfall  fromthence. — i>etf/.xxii.8. 

Parasceniuntt  in  ancient  théâtres,  a 
place  behind  the  scènes  to  which 
the  actors  withdrew  to  dress  and 
undress  themselves 

ParastakBf  square  columns,  or  antse; 
called  also  parastacles  andparasta- 
licae.  Vitruvius  uses  the  term  to 
signify  the  square  posts  placed  be- 
hind the  columns  of  the  basilica, 
for  the  support  of  the  floors  of  the 
upper  porticoes 

Pargeting,  parge-work,  plaster-work, 
employed  exteriorly  for  timber 
houses,  as  an  omament;  used  also 
in  plain  and  omamental  work,  for 
both  the  exterior  and  interior 

Paries i  the  walls  of  a  Grecian  house, 
in  contradistinction  to  the  wall  of  a 
city  ;  a  small  enclosure,  such  as  a 
court  yard 

Parlour^  a  private  apartment  in  a 
dwelling,  usually  on  the  ground 
floor;  a  speaking-room  in  a  con- 
vent.  In  the  time  of  Henry  VIII. 
parleurs  and  privy  rooms — summer 
parleurs,  winter  parloiffs  —  were 
well,  comfortably,  and  conveniently 
f umished  ;  a  proof  that  the  gentry 
of  that  period  were  not  quite  so  far 
behind  the  présent  race  as  raight  be 
supposed. 

Parsonage-hausef  a  résidence  of  the 
incumbent  of  a  parish,  a  building 
in  the  vicinity  of  a  church 

Paiera,  a  round  dish,  plate,  saucer, 
or  goblet 

Patina,  a  basin  or  bowl  of  earthen- 
ware,  rarely  of  bronze 

Parthenon,  in  architecture,  the  tem- 
ple of  Minerva  at  Athens 

Particle,  the  minute  part  of  a  body, 
or  an  assemblage  of  several  atoms  of 
which  natural  bodies  are  composed 

Partners,  in  naval  architecture,  are 
thick  pièces  fitted  into  a  rabbet  in 
the  mast  carlings,  to  receive  the 
wedges  of  the  mast  ;  likewise  tem- 
porary  pièces  nailed  on  the  deck 
round  the  pumps 

Partridge  wood  is  the  produce  of  the 
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Brazils  and  the  West  India  Islands  : 
it  is  sent  in  large  planks,  or  in 
round  and  square  logs.  It  was 
formerly  employed  in  the  Brazils 
for  ship-building,  and  is  known  in 
dockyards  as  cabbage-vood. 

Party-walls  are  partitions  of  brick 
made  between  buildings  in  sepa- 
rate  occupations,  for  preventing  the 
spread  of  fire.  Thèse  are  made 
thicker  than  the  extemal  walls; 
and  thehr  thickness,  and  the  neces- 
sity  of  their  use,  are  regulated  by 
Act  of  Parliament,  and  specified  in 
some  of  the  clauses  of  the  Buildings 
Act  passed  in  the  reign  of  the 
présent  Queen. 

Parviae,  a  porch;  an  open  area  be- 
fore  the  entrance  of  a  church 

Paschalf  a  stand  or  candlestick,  of  a 
large  size,  used  in  Roman  Catholic 
worship 

Pasigraphyt  the  art  of  universal 
writing 

Passant,  in  heraldry,  a  tenu  appHed 
to  an  animal  in  a  shield  appearing 
to  walk  leisurely  :  for  most  beasts, 
except  lions,  the  word  tr^jping  is 
frequently  used  instead  of  pas- 
sant 

Passion,  in  painting,  implies  an  émo- 
tion of  the  body,  attended  -with 
certain  expressive  Unes  in  the  face, 
denoting  an  agitation  of  soûl 

Pastici,  or  Imitations  in  Paintings, 
Teniers  understood  the  union  of 
colours  extremely  well,  yet  Bassan 
was  superior  to  him  in  the  sweet- 
ness  and  yigour  of  bis  tints.  De 
Pile  recommends  it  to  ail  persons 
who  would  not  wish  to  be  deceived 
by  pastici,  to  compare  the  taste  of 
design,  the  colouring  and  the  cha- 
racter  of  the  pencil,  with  the  ori- 
ginals.  Teniers,  Giordano,  and 
Bon  Boulloque  are  those  who 
bave  appeared  with  the  greatest 
réputation  for  imitating  other  great 
masters  ;  and,  beside  thèse,  many 
other  artists  hâve  employed  them- 
selves  in  painting  pastici. 

Pastoral  staff,  the  officiai  staff  of  an 
archbishop,  a  bishop,  or  mitred 
abbot 


Patand,  the  bottom  plate  or  sill  of  a 
partition  of  a  screen 

Pttten,  a  small  plate  or  salver  used  in 
the  célébration  of  the  eucharist 

Patents  for  Inventions  .  are  public 
grants  to  the  inventors  of  new 
and  useful  machinery  and  processes 
in  the  arts,  and  by  which  cer- 
tain privilèges  are  secured  to  the 
inventors,  for  the  exclusive  use 
and  exercise  of  their  inventions 
during  a  limited  period.  Patents 
are  therefore  monopolies  of  a  de- 
finite  character;  but  being  de- 
signed  as  a  security  for  the  reward 
of  those  whose  ingénions  faculties 
and  practical  skill  hâve  produced 
inprovements  of  gênerai  utUity  and 
value,  thèse  monopolies,  if  justly 
granted  and  honestly  exercised,  are 
not  to  be  decried  as  injurions  to 
the  public  interests,  but  should  be 
conceded  with  vnllingness,  and 
command  the  libéral  protection  of 
the  community,  which  is  destined 
to  reap  a  conthiual  and  permanent 
advantage  firom  the  improvements 
thus  fbstered  in  their  infant  de- 
velopment.  Patents  for  inventions 
shoiûd  therefore  be  admitted  as 
bargains  between  the  inventor  on 
the  one  hand,  and  the  pubUc  on 
the  other  ;  and  the  abuses  to  which 
thèse  bargains  are  liable  arise  from 
the  common  causes  of  officiai  cor- 
ruption and  individual  cupidity  and 
jealousy. 

The  laws  under  which  patents 
are  granted  vary  in  their  form  in 
the  several  European  and  American 
States,  and  are  ail,  in  some  degree, 
imperfect,  and  ineffective  of  their 
proper  object. 

In  Great  Britain  and  Ireland, 
Letters  Patent  (îovaided  on  statutes 
from  the  18th  of  Henry  VI.,  but 
mainly  on  the  21st  of  James  I. 
c.  3)  are  granted  by  the  Crown, 
onbehalf  of  the  public,  to  the  inven- 
tor of  any  manner  of  new  manufac- 
ture, for  the  sole  privilège  to  make, 
use,  exercise,  and  vend  bis  said  in- 
vention,  during  the  term  of  fourteen 
years;   and  an  inventer^  as  th.u& 


325 


PAT 


PATENTS  FOR  INVENTIONS. 


privileged,  may  be  the  fini  mventor 
absolutely,  the  fini  pttbUaher  if 
othen  hkye  also  made  the  same 
invention,  or  the  first  importer  £rom 
abroad,  into  thèse  reafans,  of -an 
invention  not  previouslyherein  nsed 
and  exeitnsed.  British  patents  are 
granted  as  matters  of  conrse,  pro- 
vided  certain  légal  forma  are  duly 
complied  with,  certain  officiai  fées 
(which  are  very  high)  are  duly 
paid,  and  the  légal  advisers  of  the 
Crown  (the  Attomey  or  Solicitor 
General)  are  not  required  by  op- 
posing  parties  to  discover  that  the 
privilège  sought  will  interfère  vrith 
any  oontemporary  application. 

The  several  processes  in  solicit- 
ing  a  British  patent  are  as  foUow  : 
The  inventor  bas  to  pétition  the 
Crown  to  grant  letters  patent  for 
bis  invention,  of  which,  at  this 
stage,  he  states  only  the  title  ;  and 
he  accompanies  bis  pétition  vrith  a 
déclaration  of  the  grounds  of  his 
request,  and  the  provinces  in  which 
he  vrishes  to  secure  his  patent 
right.  Thèse  documents  are  lodged 
at  the  office  of  the  Secretary  of 
State  for  the  Home  Department, 
whence  they  are  referred  to  the 
Attomey  or  Solicitor  General, — ^the 
sélection  of  either  of  thèse  officers 
being  vrith  the  inventor.  If  no 
opposition  occur  ihereiromcaveats, 
(which  are  formai  notices  that  any 
one  may  enter,  to  be  informed  of 
applications  for  patents,)  one  of 
those  officers  mskes  a  report  on 
the  pétition,  and  recommends  that 
letters  patent  be  granted  thereon, 
provided  the  petitioner  enrol  the 
necessary  spécification,  &c.  within 
the  time  Umited  by  the  statute. 
This  report  is  taken  to  the  Secre- 
tary of  State's  office,  for  the  Royal 
warrant,  directing  the  bill  to  be 
prepared  for  the  Royal  signature. 
The  warrant  is  committed  to  the 
Attomey-Genend,  and  if  not  op- 
posed,  he  prépares  the  bill,  which 
is  signed  at  the  Secretary  of  State*s 
office.  Under  Royal  warrant,  sealed 
with  the  Royal  signet,  the  bill  re- 
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ceives  the  privy  seal,  and  i 
directed  to  the  Lord  Chance 
letters  patent  to  be  made  o 
sealed  with  the  great  seal. 
this  practice,  that  of  sol 
patents  for  Scotland  and  ] 
differs  only  in  minor  detai 
common  feature  of  the  ai 
ment  being  that  of  a  mult 
aUke  of  forms  and  fées,  whi 
hance  the  trouble  and  e: 
vrithout  promoting  the  efi 
or  security  of  the  System. 

Having  obtained  the  gre 
the  patentée  is  allowed  a  pe 
six  months  to  complète  his 
ments,  and  to  hâve  his  sp 
tion  (and  drawings,  if  req 
prepared.  For  this  purposc 
care  and  judgment  are  i 
based  on  a  knowledge  of 
patents,  to  frame  the  speci: 
so  that  it  shall  explain  vrit! 
cient  cleamess  the  précise 
of  the  improvements,  am 
that  value  as  property,  w 
good  spécification  of  a 
aJways  bas.  On  or  before  1 
day  of  the  allotted  six  moni 
spécification  must  be  duly  ei 
and  the  patentée  receives  an 
certificate  of  its  enrolment 
patent  is  now  complète,  a 
patentée  can  safely  proci 
practise  under  it. 

By  a  comparatively  récent 
(5  and  6  WilUam  IV.  c. 
patentée  is  now  enabled,  un» 
authority  of  the  Attomey 
hcitor  General,  to  amend  li 
and  spécification  subsequei 
necessary,  to  correct  one,  t( 
it  consistent  with  the  other, 
fact,  to  disclaim  part  or  part 
claims,  which  he  may  hav< 
found  to  be  untenable.    Un 
same  statute  also,  the  inveni 
pétition  for  a  prolongation 
term    of   fourteen   years  ; 
pétition  is  referred  to  the  J 
Committee  of  the  Privy  C 
who  grant  the  same  if  the  pei 
makes  out  a  case,  satisfac 
them,  of  extraordinary  losî 
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lays,  or  other  spécial  reasons  for 
the  prolongation. 

The  property  in  a  patent  can  be 
defended  from  infringement  by  a 
bill  in  equity,  or  action  at  law.  It 
may  be  assigned,  in  whole  or  part, 
by  the  patentée  to  any  number 
not  exceeding  twelve  persons.  It 
may  be  mortgaged  to  any  number 
of  persons;  and  a  patentée  can 
also  grant  licences  for  the  use  of 
his  patent,  in  a  variety  of  modes, 
to  an  unlimited  number  of  persons. 

The  co8t  of  obtaining  a  patent, 
încluding  fées  for  agency,  if  un- 
opposed,  is  for  England,  iSllO; 
for  Scotland,  £80  ;  and  for  Ireland, 
£  135.  If  the  patent  be  granted 
to  two  or  more  persons  jointly, 
which  it  may  be,  extra  fées  are 
charged  for  the  additional  names  ; 
and  if  the  Channel  Islands  of 
Guemsey,  Jersey,  Aldemey,  Sark, 
and  Man,  and  the  British  Colonies 
and  Plantations  abroad,  are  in- 
cluded,  a  further  expense  of  about 
seven  guineas  is  incurred.  To  thèse 
items  should  be  also  added  the 
cost  of  preparing  and  copying  spé- 
cification and  drawings,  the  charges 
forwhich  are  of  course  very  variable, 
according  to  length,  intricacy,  &c. 

The  expenses  and  régulations 
under  which  the  foreign  patents 
are  granted  vary  considerably.  The 
following  brief  epitome  must  suffice 
in  this  place. 

In  the  United  States  of  America, 
patents  are  granted  only  to  the 
absolute  inventor,  always  for  four- 
teen  years,  and  are  granted  or 
withheld  at  the  option  of  the  Go* 
vemment  Commissioners  of  Pa- 
tents. The  amount  of  officiai  fées 
payable  dépends  upon  the  country 
0/ which  the  applicant  is  a  native, 
Thus,  a  citizen  of  the  United 
States,  or  a  foreigner  who  has 
resided  in  the  States  one  year  next 
preceding  the  application,  and  has 
made  oath  of  his  intention  to  be- 
come  a  citizen,  pays  a  fee  of  <6'30  ; 
a  suèject  of  the  Sovereiffn  qf  Great 
Britain,   «O'ôOO;    and  any   other 
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foreignery  #300.  If  the  applica- 
tion for  a  patent  be  rejected  by  the 
Commissioner,  two-thirds  of  the 
fées  paid  are  retumable. 

In  France,  patents  for  inyentions 
are  granted  alike  to  natives  and 
foreigners,  and  the  duration  of  the 
privilège  may  be  fixed  by  the  pa- 
tentée  at  five,  ten,  or  fifteen  years, 
the  amount  of  tax  being  propor- 
tional  to  the  term,  namely,  500 
francs  for  five  years  ;  1000  francs 
for  ten  years;  and  1500  francs  for 
fifteen  years  ;  payable  by  annual  in- 
stalments  of  100  francs.  The  pa- 
tentée thus  enjoys  the  power  of 
relinquishing  his  invention,  if  found 
unprofitable,  at  any  time  during 
the  intended  term,  by  ceasing  to 
pay  the  annual  instalment  of  fées. 

In  Belgium,  patents  are  granted 
for  five  or  ten  years  :  imported  in- 
ventions are  patentable,  and  the 
'whole  of  the  Government  tax, 
which  is  not  heavy,  may  remain 
unpaid  until  the  expiration  of  two 
years  from  the  grant. 

In  Holland,  patents  are  granted 
for  five,  ten,  or  fifteen  years,  and 
may  be  had  for  foreign 'as  well  as 
native  inventions.  The  fées  for  a 
patent  for  five  years  are  150 
guilders,  or  £\2.  10«.  ;  and  for 
tenus  of  ten  or  fifteen  years  they 
vary  from  300  to  750  guilders,  or 
fromi5  25to£62.  10«. 

In  Prussia,  Russia,  &c.,  the  Go- 
vemments  exercise  a  discretionary 
power  in  granting  or  refusing  pa- 
tents, and  the  laws  are  of  a  strin- 
gent  and  arbitrary  character. 

In  Austria,  patents  are  granted 
for  tenus  from  five  to  fifteen  years  ; 
the  taxes  must  be  paid  when  the 
application  is  made,  and  the  in- 
vention put  in  practice  within  one 
year  from  Ihe  date  of  the  grant. 

The  German  and  Italian  States 
hâve  patent  laws  peculiar  to  them- 
selves,  but  generally  similar  to 
those  already  described. 
Patent  yeUoWt  Tumer^s  yeUoWf  or 
Montpellier  yettowt  is  a  submuriate 
or  chlorvde  oi  Veaji^,  ^sXÀâû.  'av^'<^\ 
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is  the  basis  of  the  most  opaque 
yellow  pigment  :  it  is  a  hard,  pon- 
deroos,  sparkling  substance,  of  a 
crystalline  texture  and  bright  yeU 
low  colour,  bardly  inferior,  when 
ground,  to  chromic  yellow.  It  bas 
an  excellent  body,  and  works  well 
in  oil  or  water,  but  is  soon  injured, 
both  by  the  sun's  ligbt  and  impure 
air  ;  it  is  therefore  little  used,  ex- 
cept  for  the  common  porposes  of 
house-painting,  &c. 

PaterUy  a  drcular  flat  omament,  used 
in  Classical  architecture  ;  usedalso 
in  Gothic  and  Italian  architecture 

Poti/,  the  catch  which  holds  a  ratchet- 
wheel,  allowing  it  to  tum  in  one 
direction  only 

PanUon,  in  architecture,  a  detached 
building  ;  an  insulated  turret,  con- 
tained  under  a  single  roof,  some- 
times  square  and  sometimes  dome- 
formed;  named  firom  its  resem- 
blance  to  the  roof  of  a  tant.  The  late 
palatial  monstrosityatBrighton  was 
called  a  pavillon. 

PaXf  a  small  tablet,  having  on  it  a 
représentation  of  the  crucifixion,  or 
some  other  Christian  symbol,  of- 
fered  to*  the  congrégation  in  the 
Romish  church,  to  be  kissed  in  the 
célébration  of  the  mass:  it  was 
usually  of  silver,  or  other  métal, 
with  a  handle  at  the  back,  but  was 
occasionally  of  other  materials  ; 
sometimes  it  was  enamelled,  and 
set  with  precious  stones 

Peach'Stùne,  a  blueish  •  green  soft 
stone 

Pearlwhite,  There  are  two  pigments 
of  this  dénomination  :  one,  falsely 
80  called,  prepared  froro  bismuth, 
which  tums  black  in  sulphuretted 
hydrogen  gas  or  any  impure  air, 
is  employed  as  a  cosmetic:  the 
other  is  prepared  frofn  the  waste 
of  pearls  and  mother-of-pearl, 
is  exquisitely  white,  and  of  good 
body  in  water,  but  of  little  force 
in  oil  orvamish;  it  combines,  how- 
ever,  with  ail  other  colours,  with- 
out  injuring  the  most  délicate,  and 
is  itsélî  pofectly  permanent  and 
innoxious. 
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Pear^tree,  a  native  Enropean  wood; 
its  colour  is  a  light  brown,  some- 
thing  of  a  pale  mdiogany  or  cedar  : 
it  is  employed  by  the  Tonbridge 
tumers 

Pea-^tone,  or  pisoUtef  in  minenlogy, 
pisoform  hmestone 

Peatf  in  mineralogy,  a  substance  con- 
sisting  of  the  twigs,  leaves,  and 
roots  of  trees,  mixed  with  grass, 
straw,  plants,  and  weeds,  that  hâve 
laid  long  in  water,  and  become  con- 
verted  into  a  blackish-brown  mass 
that  may  be  eut  with  a  spade,  and 
dried  for  fuel 

Pedeftalf  in  arèfaitecture,  the  lower 
member  of  a  piâar,  named  by  the 
Greeks  stylobates  and  stereobâtes  ; 
also  the  basis  of  a  statue.  In  Clas- 
sical architecture  it  conMsts  of 
three  divisions:  the  base,  or  foot, 
next  the  ground,  the  dado,  form- 
ing  the  main  body,  and  the  cor- 
nice,  or  sur-base  moulding,  at  the 
top. 

Pedimentt  the  triangolar  plane  or  sur- 
face formed  by  the  vertical  ter- 
mination  of  a  roof  consisting  of 
two  sloping  sides  ;  consequently  it 
so  far  corresponds  with  the  gable, 
but  in  other  respects  dififers  widely 
fromit.  One  material  différence  be- 
tween  them  is,  that  whereas  the 
gable  bas  no  comices,  the  pediment 
is  bounded  by  three,  viz.  a  horizon- 
tal one,  beneath  it,  forming  its  base, 
and  two  sloping  or  raking  ones,  as 
they  are  technicallytermed;  and  the 
triangular  space  or  surface  included 
withki  them  is  distinguished  by 
the  name  of  the  tympanum  of  the 
pediment.  Another  marked  différ- 
ence between  them  is,  that  the 
gable  may  be  of  any  pitch;  and 
being  merely  a  continuation  of  the 
wall  below,  instead  of  being,  like 
the  pediment,  separated  from  it  by 
any  horizontal  mouldings,  its  pro- 
portions do  not  at  ail  dépend  upon 
the  height  orwidth  of  the  front  or 
compartment  of  the  front  which  it 
terminâtes,  but  may  be  an  equila- 
teral  triangle,  or  even  considerably 
more,  as  to  height,  and  is,  besides. 
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in  nowise  govemed  by  the  height  of 
what  is  beneath  it.  The  pediment, 
on  the  contrary,  must  be  propor- 
tioned  to  the  height  of  the  order 
which  it  crowns  ;  consequently  its 
pitch  must  be  decreased  in  some- 
what  the  same  ratio  as  its  length 
or  base  is  increased,  or,  in  other 
words,  the  greater  the  number  of 
columns  beneath  a  pediment,  the 
lower  must  the  pitch  of  the  lat- 
ter  be.  Hence  it  is  hardly  pos- 
sible  to  place  more,  than  eight,  or, 
at  the  utmost,  ten  columns  be- 
neath a  pediment,  without  making 
the  pediment  either  too  low  in 
itself,  or  else  too  lofty  and  heavy 
a  mass  in  comparison  with  the 
columns  beneath  it;  thereby  not 
only  overloading  them  —  the  co- 
lumns being  proportioned  to  their 
entablature  ^one — but  also  di- 
minishing  their  importance,  and 
causing  the  order  itself  to  look 
almost  puny  and  meagre,  while  the 
pediment  looks  heavy  and  dumsy. 
There  bas  been  a  good  deal  of 
mystification  about  determining 
the  proportion  of  pediments,  and 
spécial  methods  bave  been  devised 
for  that  purpose,  which,  however 
ingenious  in  themselves,  as  such, 
are  any  thing  but  artistic,  or  cal- 
culated  to  secure  pleasing  pro- 
portions. Discarding  ail  such 
methods,  it  may  be  laid  down  as  a 
safe  gênerai  rule,  that  the  height 
of  the  tympanum  should  accord 
pretty  nearly  with  that  of  the  enta- 
blature beneath  the  pediment,  and 
not  greatly  exceed  it,  under  any 
circumstances.  Such  is  the  pro- 
portion which  Wilkins  appears  to 
hâve  obserred  for  the  pediment  of 
the  London  University  Collège; 
and  although  that  building  bas  a 
decastyle  portioo,  the  pediment 
does  not  appear  too  low,  whereas 
that  of  the  National  Gallery  is  so, 
the  height  of  the  tympanum  being 
there  less  than  that  of  the  entabla- 
ture, notwithstanding  that  the  por- 
tico  18  octastyle, 
The  ancients  generaUy  made  the 
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pediment  oontribute  largely  to  the 
embellishment  of  the  structure,  by 
sculpturing  its  tympanum  with 
figures  in  high  relief,  and  in  some 
instances  by  setting  it  back,  and 
placing  entire  statues  against  it; 
and  for  such  display  of  sculpture 
the  pediment  eminently  recom- 
mends  itçelf,  both  by  its  conspicu- 
ous  situation,  and  by  offering  a  far 
ampler  surface  for  such  purpose 
than  any  other  port  of  the  édifice  ; 
one,  moreoTer,  which  not  only  re- 
quired  a  higher  décoration,  for  the 
sake  of  coosistency,  but  an  in- 
creased  degree  of  it,  in  order  to 
produce  artistic  dimax  and  com- 
pletion.  Yet  it  must  be  confessed 
that  if  its  iituation  marks  out  the 
pediment  as  a  Tery  proper  place  for 
making  a  display  of  décoration,  its 
shape  is  by  no  means  well  adapted 
for  a  eomposition  of  figures,  ex- 
cept  it  be  that  it  compels  them  to 
be  arranged  symmetrically,  and  the 
principal  one  to  be  dûectly  in  the 
centre.  Be  the  subject  what  it 
may,  the  figures  must  always  be 
disposed  in  nearly  the  same  man- 
ner,  and  not  only  very  convention- 
ally  but  very  forcedly,  particularly 
towards  the  extremities, — an  încon- 
venience  that  might  be  easily  over- 
come  by  confining  the  figures  to  the 
centre  of  the  tympanum,  putting 
there  a  group  of  three  or  five,  and 
either  leaving  the  rest  of  the  tri- 
angular  space  to  be  quite  plain,  or 
else  filling  it  up  with  mère  orna- 
ment.  While  this  "would  certain ly 
be  a  rather  less  expensive  mode 
than  that  now  practised,  and  an 
equally  rational  one,  its  not  having 
been  adopted  before  ought  to  be 
itself  some  recommendation  of  it, 
as  being  a  laudable  infringement 
of  copyism,  conventionalism,  and 
routine. 

Besides  sculpture  within  them, 
pediments  are  frequently  surmount- 
ed  at  their  angles  and  apex  with 
aeroteria,  ikaLm^-^,  Vjw  ^^^^'^n.'^^. 
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trophies,  or  other  omaments  ;  an 
example  of  which  is  fumished  by 
Spencer  House,  in  the  Green  Park, 
and  still  more  strikingly  by  the 
portico  of  tbe  East  India  House. 
The  practice  of  placing  statues  npon 
pediments  appears  to  hâve  origi- 
nated  with  the  Romans,  and  is 
somewhat  analogous  in  taste  to 
that  of  putting  them  on  the  summit 
of  monumental  colunms;  for  in  such 
situations  human  figures  show  only 
in  their  gênerai  mass  as  sculptural 
accessories  to  the  structure,  and  at 
a  little  distance,  or  as  seen  in  a  gê- 
nerai TÎewof  the  building,  produce 
Bcarcely  more  effect  than  so  many 
pinnacles,  which  last  are  infinitely 
more  characteristic  of  Gothic  ar- 
chitecture  than  in  accordance 
with  the  character  of  a  classical 
portico. 

In  Italian  and  modem  architec- 
ture generally,  the  pediment  is  em- 
ployed  as  mère  décoration  in  com- 
positions for  the  dressings  of  both 
doors  and  Windows,  which  prac- 
tice, like  that  of  applying  columns 
for  the  same  purpose,  bas  been 
condemned  by  some  in  the  most 
unqualified  manner;  and  one  writer 
has  yituperated,  and  endeavoured 
to  bring  it  into  disgrâce,  by  com- 
paring  pediments  over  doors  and 
Windows  to  —  cocked  bats  !  The 
resemblance  which  he  perceives, 
or  fancies,  between  a  cocked  hat 
and  a  pediment  is  not  a  particu- 
larly  flattering  one  ;  but  if  it  exists 
at  ail,  the  injurions  comparison 
holds  equally  good  with  regard  to 
a  large  pediment  as  a  smaJl  one  ; 
therefore,  whether  it  be  that  oTcr  a 
portico  or  over  a  window,  the  shape 
itself  is,  in  either  case,  the  most 
unfortunate  one  of  a  cocked  hat  ; 
yet,  as  cocked  bats  are  now  gone 
quite  out  of  fashion,  the  unlucky 
resemblance  to  them  is  not  at  ail 
likely  to  be  detected.  In  matters 
of  décoration,  some  latitude — some 
little  departme  from  strict  arc\û- 
tectand  logic—ia  allowftble;  otVxeT- 
wise  a  very  great  deal  in  Italian  or 
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modem  architecture  must  b 

nounced  decidedly  faulty. 

be  a  solecism  to  place  ped 

whose  form  is  derived  from 

a  roof,  over  Windows,  or  wh 

roof  exists,  the  same  objecti 

against  applying  entablatures 

comices  resemble  the  hor 

ones  of  a  roof,  to  mère  open 

the  wall  ;  and  in  like  manne 

be  a  gross  impropriety  to 

Windows  with  small   colun 

must  be  as  great,  if  not  a  i 

one,  to  introduce,  merely  i 

sake  of  décoration,  a  large 

whose  columns  are  partly 

in  the  wall,  and  support  r. 

but  an  entablature,  or  pièce 

wholly  unnecessary  in  then 

and  put  there  only  that  the  ci 

may  appear  to  support  som 

Again,  as  to  the  objection 

has  sometimes  been  urged 

pediments   over    doors    wi 

building,  namely,  those   in 

to  throw  off  rain,  they  shc 

introduced  only  in  exteraa 

tions, — ^it  partakes  of  the  san 

of  hypercriticism  as  the  otb 

if  strict  rationality  is  to  1 

formly  enforced  in   archil 

design,  we  must  condemn 

deal  in  the  Gothic  style  a 

exceedingly   licentious    an( 

tional  ;  for  in  that  we  find 

many  members  and  feature 

nating  in  forms  invented  f 

poses  of  actual  service  ext 

converted  into  mère  inter 

coration;   for  instance,  en 

ments  on  the  tops  of  screens 

ture  buttresses  for  ornament 

of  strength,  miniature  spit 

miniature  blank  Windows  i 

mental  panelling. 

Pediments  are  generally 
only  over  the  Windows 
principal  floor  of  a  build 
which  they  serve  to  give 
tion  and  importance.  '^ 
pediments  are  either  ang 
cvnrsed.  ^i.  e.  ^t^^ftwlal),  ai 
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in  which  case  it  is  usoal  to 
place  an  angular  pediment  over 
the  centre  window.  Sometimes 
the  centre  window  alone  is»  for  the 
sake  of  distinction,  crowned  with  a 
pediment.  When»  as  is  generally 
the  practice,  ail  the  pediments  to 
a  séries  of  Windows  are  alike,  they 
are  almost  invariablymade  angular 
ones,  althongh  there  are  instances 
of  the  contrary,  one  of  them  being 
Bridgewater  Honse,  where  Mr. 
Barry  has  given  segmentai  pedi- 
ments to  ail  the  Windows  of  the 
principal  floor,  and  has  even  put 
them  OTcr  the  centre  openings  of 
the  triple  Windows;  and  it  de- 
serves  to  be  further  remarked»that 
he  has  enriched  their  tympanums 
with  sculptured  omament — a  de- 
gree  of  décoration  very  rarely  in- 
dulged  in.  A  far  more  remarkable 
instance — ^perhaps  an  uniquie  one — 
of  the  application  of  segmentai  pe- 
diments, may  be  seen  in  the  house 
just  erected  for  Mr.  Hope,  in  Pic- 
cadilly,  large  })ediments  of  that 
form  being  there  placed  over  Win- 
dows consisting  of  two  openings, 
consequently  forming  square,  or 
nearly  square,  instead  of  upright 
compositions  ;  owing  to  which,  the 
pediments  cause  them  to  look  far 
more  heavy  than  élégant.  In  that 
instance,  too,  the  pediments  are 
filled  in  with  sculpture;  the  figures, 
however,  are  not  exactly  confined 
to  the  pediments,  but  come  some- 
what  lower  down,  the  horizontal 
comice  being  partly  suppressed  for 
that  purpose. 

Pedometerj  in  mechanics,  an  instru- 
ment in  the  form  of  a  watch,  con- 
sisting  of  varions  wheels,  with  the 
teeth  catching  in  each  other,  and 
which,  by  means  of  a  string  &stened 
to  any  thing  in  motion,  numbers  the 
paces  gone  over  from  one  place  to 
another 

Peeky  in  navigation,  a  name  given  to 

the  upper  corners  of  sails  extended 

by  a  g2âf,  or  bj  a  yard  crossing  the 

mast  obliquely,  as  the  mizen-yard 

ofa  ship.     The  upper  extremity  of 
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those  gaflii  and  yards  is  also  called 
the  peek.  To  '  peek  the  mizen'  is 
to  put  the  mizen-yardperpendicular 
to  the  mast. 

Peek'hafyardf,  the  ropes  or  tackles 
by  which  the  outer  end  of  the  guff 
is  hoisted 

Peç'tankardt  an  andent  species  of 
wassail-bowl,  used  in  the  time  of 
QueenElizabeth.  Itheldtwoquarts, 
and  had  generally  a  row  of  seven 
pegs,  dividing  the  height  into  eight 
equal  parts,  each  containing  half 
apint. 

Pendant f  an  omament  suspended  from 
the  roof  of  a  Gothic  or  Tudor  build- 
ing;  the  hanging  pendants  of  a 
varalted  ceiling,  uniting  solidity  with 
omament.  The  most  remarkable 
are  those  in  King  Henry  the 
Seventh's  chapel  at  Westminster 
abbey. 

Pendentive,  the  portion  of  a  groined 
ceiling  suppoited  and  bounded  by 
the  apex  of  the  longitudinal  and 
transverse  vaults.  In  Gothic  ceil- 
ings  of  this  kind  the  ribs  of  the 
vaults  descend  from  the  apex  to 
the  impost  of  each  pendentive, 
where  they  become  united. 

Petmyweiffht,  the  20th  part  of  an 
ounce 

Pentagone  a  figure  of  five  angles  and 
five  sides  :  when  thèse  are  equal,  it 
is  called  a  regular  pentagon,  but 
otherwise,  it  is  irregular 

Peniagraph,  an  instrument  whereby 
designs,  prints,  &c.  may  be  copied, 
in  any  proportion,  vnthout  a  person 
being  skilled  in  dravring.  (See 
Pantograph.) 

Pentangular,  in  geometry,  five-cor- 
nered  or  angled 

Pentastylet  in  architecture,  a  work  in 
which  there  are  five  rows  of  co- 
lumns 

Pentelic  marblej  in  statuary,  a  beau- 
tiful  and  glossy  variety  of  Parian 
and  Carrara  marble,  named  from 
Mount  Pentelicus,    near  Athens, 
where  it  was  c^iame.^    ^fe\^^^ 
marble,  ftom  \>ûfc  «tûsS«v«a&  vjil'Cwi 
grain,  1%  Tma\.«kctt.  iw  >iÎQ&^«Èv«s 
but,  oi  t\ifc  Vno,  ^t  iorsûst  ^  «^ 
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finer  quality.  The  Pentelic  quar- 
ries  display  in  a  remarkable  mari- 
ner the  énergies  of  the  andent 
Atbenians  :  whole  sides  of  the 
mountain  hâve  disappeared,  and 
présent  uniformly  eut  perpendicular 
cliffs  ;  and  holes,  still  to  be  traced 
on  the  slope  of  the  quarries,  made 
for  the  insertion  of  capstans,  mark 
the  phice  of  the  mechanical  de- 
scent  of  the  marble  ;  whilst  a  da^ 
maged  and  rejected  cylinder,  appa- 
rently  intended  for  a  part  of  a 
colomn  of  the  Parthenon,  interests 
the  traveller  on  the  ascent. 

Penthousey  a  projection  over  a  door, 
an  entrance,  a  window,  or  a  flight 
of  steps,  &c.y  for  protection  fîrom 
'weather 

Peperino  marble^  in  mineralogy,  a 
calcareous  stone,  something  of  the 
nature  of  travertino.  Itissupposed 
to  be  the  ancient  Saxum  AAanunif 
of  which  the  foundations  of  the 
Capitol  at  Rome  (still  to  be  seen) 
were  bnilt. 

Perambuiatort  in  snrveying,  an  in- 
strument for  measuring  distances  ; 
named  also  the  Pedometer  and  Sur- 
veymg  wheel 

Perch,  a  small  projecting  beam,  cor- 
bel,  or  bracket,  near  the  altar  of  a 
church 

Perch,  or  Pôle,  a  linear  measure  of 
5i  yards 

Percloee,  an  enclosure,  a  railing; 
sometimes  used  to  protect  a  tomb, 
or  to  separate  a  chapel  from  the 
main  body  of  the  church 

Percutsion,  in  mechanics,  the  strîking 
of  one  body  against  another,  or  the 
shock  arising  from  the  collision  of 
two  bodies 

Periacti,  the  revolving  scènes  of  the 
théâtre,  called  sceruB  versoHUe  by 
the  Romans  :  they  were  placed  be- 
fore  the  itmera  versurarum,  or 
those  entrances  to  the  stage  which 
were  in  the  retums  of  the  perma- 
nent scène 
Pen'actoê,  a  theatrical  machine,  con- 

sisting  of  tbree  scènes  placed  m 

the  form  of  a  triangle  on  a  rcvolv- 
Jagr  platform  ;  ao  that,  by  simply 


tuming  the  machine,   the    scène 
could  be  changed 

Periclet,  at  Âthens,  execnted  the 
famous  statue  of  Minerva,  of  gold 
and  ivory.  Pausanias  says,  it  was 
standing  erect,  her  garments  reach- 
ing  to  her  feet  ;  she  had  a  helmet 
on,  and  a  Medusa's  head  ;  in  one 
hand  she  held  a  spear,  and  on  the 
other  stood  a  Victory,  of  4  cubits 
high.  Pliny  tells  us  the  statue 
was  26  cubits  high  (37  ft.  8  in.),  in 
which  he  perhaps  included  the 
pedestal,  whereon  they  both  say 
the  birth  of  Pandora  was  repre- 
sented.  We  are  not  told  whether 
the  ivory  was  painted;  but  by  what 
Strabo  says,  that  Panaenus,  the 
brother  or  nephew  of  Phidias,  as- 
sisted  him  in  colouring  the  statue 
of  Jupiter  at  Elis,  which  was  like- 
wise  of  iTory  and  gold,  it  probably 
was.  The  reason  why  ivory  was 
used  in  statues  of  this  kind,  ra- 
ther  than  wood,  seems  not  to  hâve 
be^  on  account  of  its  colour,  but 
because  wood  is  apt  to  crack,  and 
to  be  destroyed  by  worms:  but 
ivory  is  not  of  uniform  colour, 
being  yellow  near  the  outside  of  the 
tooth,  and  white  in  the  middle  ;  it 
therefore  would  require  painting  on 
that  account,  and  likewise  to  hide 
the  joining  of  the  pièces.  Thucy- 
dides  says  the  gold  about  it  weighed 
40  talents,  which,  according  to  the 
value  of  gold  at  that  time,  was 
worth  about  £120,000  sterling. 

Peridronm»,  in  ancient  architecture, 
the  space  of  an  aisle  in  a  peripteron, 
between  the  columns  and  the  wall, 
used  for  walks  by  the  Greeks 

Perimeter,  the  boundary  of  any  figure, 
being  the  sum  of  iJl  the  sides  in 
right'lined  figures,  the  same  as  cir- 
cumference  or  periphery  in  those  of 
a  circular  form 

Periphery,  the  circumference  of  a 
circle  or  ellipse 

Per^teral,  a  temple  which  had  its 
cella  surrounded  by  columns 

Peristifltuini,  ^  çoitànM&^TWR  t«  «eries 
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tion  to  portiooes,  in  which  the 
pillars  did  not  sorrouiid  a  space, 
but  were  arranged  in  one  or  more 
parallel  lines 

Peritrochium,  in  mechanics,  a  wheel 
or  circle  concentric  with  the  base 
of  a  cylinder,  and  moveable  toge- 
ther  with  it  about  an  axis  :  the  axis, 
with  the  wheel  and  levers  fixed  in 
it,  to  move  it,  constitute  that  me- 
chanical  power  called  axis  in  péri- 
troehio 

PerpendidUaTt  in  geometry,  a  Une 
Crossing  or  cutting  the  horizon,  or 
another  Une,  at  right  angles 

Perpendicular,  formed  of  one  line 
meeting  another,  so  as  to  make 
the  angles  on  each  side  of  it  equal 
to  each  other 

Perpendicular  Style  of  Gothie  Archi" 
tecturef  derived  from  the  Décora- 
tive about  the  end  of  the  fourteenth 
century,  and  continued  till  the 
middle  of  the  sixteenth:  it  is  so 
called  from  its  tracery  consisting 
of  perpendicular  Unes,  and  forming 
one  of  its  most  striking  features. 
Many  fine  examples  yet  exist  in 
England.  The  perpendicular  cha- 
racter  of  the  style  is  exhibited  in 
the  window  tracery,  where  the 
transoms  cross  the  mullions  at  right 
angles  ;  and  in  large  Windows  thèse 
are  occasionally  repeated  several 
times  :  bands,  quatrefoils,  and  other 
omaments  are  more  freqnently 
employed  than  in  the  other  styles, 
and  are  often  carried  across  the 
panellings  and  vertical  Unes,  cre- 
ating  a  rectiUnear  arrangement, 
pervading  most  of  the  snbordinate 
parts,  that  gives  a  pecuUar  air  and 
stiffness.  PanelUng  is  osed  most 
abundantly  on  walls,  both  inter- 
nally  and  extemally,  and  also  on 
vaultlng.  Some  fine  examples  of 
this  style  are  drawn  in  Mr.  Parker's 
*  Glossary,'  in  2  vols. 

Perpent-stoncj  a  bond-stone  ;  a  large 
stone  reaching  throngh  a  wall  so 
that  it  appears  on  both  sides  of  it 

Perpétuai  motion  is  that  which  pos- 
sesses  within  itseîf  the  prindple  of 
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Perron,  m  architecture,  a  staircase 
outside  of  a  building,  or  the  steps 
in  front  of  a  building  leading  up  to 
the  first  story 

Perrian  Wheel,  a  name  given  to  a 
machine  for  raising  water,  which 
may  be  tumed  by  means  of  a 
stream  acting  on  and  tuming 
round  the  wheeL  The  buckets, 
instead  of  being  firmly  fastened, 
are  hung  upon  the  wheel  by  strong 
pins,  fixed  in  the  side  of  the  rim, 
which  must  be  made  as  high  as 
the  water  is  intended*  to  be  raised 
above  the  level  of  that  part  of  the 
stream  in  which  the  wheel  is 
placed. 

Pereimu,  in  ancient  architecture, 
maie  figures  employed  to  support 
entablatures  ;  the  female  figures 
were  named  Caryatides 

Perspective,  in  painting,  &c.,  the 
science  by  which  aU  things  are 
ranged  on  a  plane  surface,  as  in  a 
picture,  according  to  their  appear- 
ance  in  their  real  situation 

Petû,  an  endosed  seat  in  a  church,  in- 
troduced  since  the  Reformation. 
Previous  to  the  Reformation  the 
nave  was  occupied  by  the  congré- 
gation. Pews  are  fixed  seats,  se- 
parated  from  each  other  by  wains- 
coting,  and  varying  in  height. 

Pewter,  in  metaUurgy,  a  mixed  métal, 
consisting  of  tin  variously  alloyed 
with  lead,  zinc,  bismuth,  or  anti- 
mony.  Common  low-priced  pewter 
contains  20  parts  tin,  3  lead,  1  brass; 
best  pewter,  17  parts  antimony, 
100  parts  tin,  and  a  Uttle  copper. 
Pewter  dishes  and  wooden  tren- 
chers  were  the  ordinary  services 
of  our  ancestors  till  the  time  of 
Elizabeth,  when  ''by  reason  of 
sharpe  lawsprovidedinthatbehalf," 
pewter  was  compounded  of  purer 
métal  than  before.  The  splendid 
services  of  gold  and  silver  were 
only  used  on  occasions  of  ceremony 
and  on  festivals. 

Pharos  or  Pharus,  a  Ughthouse.    TVsft. 
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bniït  by  Sostratus  on  an  island, 
by  the  direction  of  Ptolemy,  at  a 
C08t(tf  800  talents.  Pliny  mentions 
the  lighthonses  of  Ostia  and  Ra- 
venna.  The  name  of  Pharos  was 
giren  in  allusion  to  that  of  Âlex- 
andria,  which  was  the  model  for 
their  construction. 

Phidiast  the  great  Greek  sculpter  and 
director  of  the  works  under  Pendes 

Phonie»,  the  doctrine  of  sounds, 
otherwise  named  acoustics 

Phosphate  of  tron  is  a  native  ochre, 
which  classes  in  colour  with  the 
deeper  hues  of  ultramarine  ashes, 
and  is  eligible  for  ail  their  uses. 
(See  Bhie  ochre»)  Slate^lays  and 
several  native  earths  class  with 
grays;  but  the  colours  of  some  of 
the  latter,  which  hâve  been  tried, 
are  not  durable,  being  subject  to 
become  brown  by  the  oxidation  of 
the  iron  they  contain. 

Physics,  the  doctrine  of  natural 
bodies,  their  phenomena,  causes, 
and  effects,  with  their  varions  mo- 
tions, opérations,  affections,  &c. 
Taken  in  its  most  enlarged  sensé, 
it  comprehends  the  whole  study 
of  Nature,  and  includes  physiology 
and  natural  history. 

Piazza,  an  open  area  or  square;  a 
covered  walk  or  portico 

Piek,  an  instrument  in  common  use 
as  weU  in  agricultural  as  in  mining 
opérations 

Pictura  (Latin),  a  painting.  The  art 
of  imitating  the  appearances  of 
bodies  upon  an  even  surface,  by 
means  of  light  and  shade,  or  co- 
lour, was  most  extensively  cul- 
tivated  by  the  ancients,  but  es- 
peciaUy  by  the  Greeks,  amongst 
whom  it  was  carried  to  the  high- 
est  degree  of  technical  develop- 
ment. 

Piêr,  in  architecture,  the  stroug 
columns  on  which  the  arch  of  a 
bridge  is  raised 

PiêTf  the  solid  mass  between  doors, 
Windows,  and  other  openings  in 
buildings:  the  tenu  is  often  ap- 
plied  to  pillars  in  Norman  and 
Gotbic  architecture 
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PierSf  walls  built  to  support  ardies, 
and  firom  which,  as  bases,  they 
spring 

PikBt  square  blocks  plaoed  npcrn  the 
epistylia,  and  immediately  over  the 
columns  in  a  basilica,  for  snpporting 
the  timbers  of  the  roof,  tiùd  were 
also  buttresses  built  against  the 
walls  of  a  mole,  to  resist  the  force 
of  the  waters. 

PihuteTf  in  architecture,  a  square 
column,  sometimes  insuUted,  but 
more  frequently  set  within  a  wall, 
aod  only  showing  a  fburth  or  fifth 
part  of  the  thiduiess.  Pilasters 
were  unknown  in  Greek  archi- 
tecture, in  which  only  antie  (see 
Antœ)  were  admitted  :  they  are 
employed  by  the  modems  as  sub- 
stitutes  for  an  order  in  engagea 
columns,  and  are,  perhaps,  even 
préférable  to  the  latter,  inasmuch 
as  they  combine  better  and  more 
naturally  with  the  wall  to  which 
they  are  attached. 

PUeSf  as  applied  in  engineering  ope- 
rations,  are  used  both  in  temporary 
and  in  permanent  constructioDs. 
In  the  former  cases,  they  are  com- 
monly  squared  logs  or  baolks  of 
timber,  which  are  driven  close  to- 
gether  in  single  or  double  rows,  so 
as  to  enclose  a  space  of  water,  and 
form  a  coffer-dam,  £rom  which  the 
water  is  subsequently  pumped  out, 
and  thus  a  dry  space  obtained  for 
laying  the  foundations  of  piers, 
abutments,  &c.  in  bridges  and  other 
similav  works.  The  most  substan- 
tial  kind  of  coffer-dam,  adapted  for 
Works  which  will  be  long  in  con- 
struction, is  formed  of  a  double  row 
of  concentric  piling,  a  space  of  3  or 
more  feet  being  leffc  between  the 
two  rows  of  piles,  which  is  filled 
with  clay,  well  puddled  or  rammed 
in.  For  permanent  works,  piles 
are  driven  in  loose  or  uncertain 
strata  in  rows,  leaving  a  space  a 
few  feet  in  width  between  them, 
and  upon  the  heads  of  the  piles  the 
foundations  of  the  superstructure 
are  erected.  In  some  of  the  iron 
bridges  lately  erected  for  railways, 
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piles  hâve  been  used  as  substitutes 
for  solid  piers  in  tbe  water.  Wharf- 
walls  hâve  also  been  bnilt  with 
facings  fonned  with  piles.  In  most 
of  thèse  works  the  piles  nsed  are 
of  cast  iron,  while  those  used  for 
coffer-dams  and  foundations  are  of 
timber,  the  lower  end  being  fitted 
with  a  wrought-iron  pointed  shoe, 
to  facilitate  the  pénétration  of  the 
strata,  and  the  head  of  the  pile 
guarded  with  a  ring  of  the  same 
métal,  to  prevent  its  splitting  while 
being  driven.  Iron  piles  are  cast 
in  Tarions  formç  ;  sometimes  so  as 
to  préserve  similar  extemal  dimen- 
sions to  timber  piles,  and  hollow  or 
tubular  within  ;  and  if  for  wharf- 
walls,  they  are  formed  with  grooves 
in  the  sides,  into  which  metid  plates 
are  fitted,  the  piles  being  placed 
from  4  to  7  feet  apart,  and  the  in- 
termediate  spaces  fiUed  up  with 
thèse  plates. 

For  piling  in  loose  and  moveable 
materials,  and  more  especially  for 
formingmoorings,  Mr.  MitcheU  bas 
introduced  a  form  of  pile  which  is 
properly  called  a  »crew-pile,  the 
lower  end  being  fonned  as  a  screw, 
and  fitted  (for  moorings)  with  a 
broad  plate  or  dise  of  métal  in  a 
spiral  or  helical  form.  The  most 
important  purpose  to  which  the 
screw-pile  bas  been  applied  is  for 
forming  the  foundations  of  light. 
bouses,  beacons,  jetties,  &c.,  in 
places  where  the  sand  or  soil  is  too 
unstable  to  bear  the  weight  of  any 
massive  structure,  or  where  the 
force  of  the  waves  would  endanger 
masses  of  masonry  by  undermining 
the  materialâ  below  them.  The 
lighthouse  erected  in  theyear  1840 
upon  the  Maplin  Sands  may  be  in- 
stanced  as  a  work  which  owes  the 
very  possibility  of  its  existence  to 
thèse  screw-pÛe  foundations.  The 
piles  used  in  this  structure  are  nine 
ia  number,  and  made  of  malléable 
iron,  5  inches  in  diameter  and  26 
feet  long,  with  a  cast-iron  screw 
4  feet  in  diameter,  screwed  to  the 
foot  of  each,    Eight  of  the  piles 
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were  placed  at  the  angles  of  an 
octagon,  and  the  ninth  in  the  cen- 
tre, and  were  put  down  in  nine 
consécutive  days,  being  screwed  to 
a  depth  of  22  feet  in  the  bank. 
Several  similar  works  bave  been 
since  constructed  vrith  complète 
success  ;  and  in  1847,  the  screw- 
piles  were  applied  in  the  construc- 
tion of  a  jetty  260  feet  in  length 
beyond  the  old  one,  at  Courtown, 
on  the  coast  of  Wexford.  Mallea- 
ble-iron  piles,  5  inches  in  diameter, 
and  laid  in  the  ground  11  to  15 
feet,  were  fitted  with  screws  2  feet 
in  diameter.  The  facility  and  ra- 
pidity  with  which  thèse  piles  are 
inseited  are  not  the  least  among 
theûr  qualifications. 

Before  the  introduction  of  screw- 
pUes, — the  process  of  fixing  which 
consists  in  giving  them  a  rotatory 
motion  by  means  of  capstans, — the 
fixing  of  piles  was  accomplished  by 
driving  them  downwards  by  the 
force  of  an  adéquate  weight,  which 
was  permitted  to  fall  vertically  on 
them  from  a  considérable  height. 
The  machinery  employed  was  there- 
fore  properly  called  a  pile-driver^ 
and  consisted  simply  of  a  vertical 
framing,  provided  with  vrinches  and 
chains,  by  which  the  weight  or 
'  monkey'  was  altemately  raised  by 
manual  power,  and  released  so  as 
to  fall  upon  the  head  of  the  pile  ; 
or  a  gin  was  applied,  and  horses 
used  for  the  same  purpose. 

Within  the  last  few  years  a  great 
improvement  bas  been  effected  in 
the  machinery  for  pile-driving,  by 
the  application  of  steam  power. 
The  earliest  invention  for  this  pur- 
pose  is  recorded  in  a  patent  grauted 
in  1806,  but  no  practical  applica- 
tion appears  to  hâve  resulted  for 
many  years.  The  patent  referred 
to  was  dated  June  6,  1806,  and 
granted  to  William  Deverell,  for 
"  improvements  in  the  mode  of 
giving  motion  to  hammers^  sta^siv 

-witYiout  t\it  «L^^\^'t^\:vci\^^'l^^^'^ 
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means  of  Tarions  powers  now  in 
common  use/'  The  apparatus  was 
designed  to  consist  of  a  steam- 
cylinder  with  piston  and  rod,  and 
a  hammer,  raised  by  admitting  the 
steam  below  the  piston.  By  the 
condensation  or  the  escape  of  the 
steam,  the  hammer  and  the  piston 
were  allowed  to  descend,  urged 
both  by  their  own  weight  and  by 
the  elastidty  of  the  compressed  air 
in  the  top  of  the  cylinder  aboTC  the 
piston.  This,  therefore,  established 
the  prmcyfle  of  the  steam-hammer; 
bnt  the  most  successfiil  application 
of  it  to  the  puiposes  of  driving 
piles,  as  well  as  to  those  of  the 
smithery,  is  due  to  Mr.  James 
Nasmyth,  whose  steam-hammer 
consists  of  a  steam-cylinder,  which 
is  closed  at  the  bottom,  but  bas 
openings  in  the  top,  to  admit  the 
passage  of  air.  The  rod  of  the 
piston  passes  through  a  steam-tight 
apertore  in  the  bottom  of  the  cy- 
linder, and  bas  the  '  monkey,'  or 
driver,  weighing  2^  tons,  suspended 
from  it.  The  machine  is  worked 
with  high-pressure  steam,  which, 
entering  the  bottom  of  the  cylinder, 
raises  the  piston  and  *monkey.' 
When  the  piston  reaches  the  height 
intended,  it  shuts  the  induction 
and  opens  the  eduction  pipe  (also 
at  the  bottom  of  the  cylinder),  by 
which  the  steam  escapes,  and  the 
monkey  falls.  A  heavy  iron  cap 
slides  between  standards  and  round 
the  head  of  the  pile,  and  thus  guides 
it  in  its  descent.  This  machine,  as 
used  at  DeTonport,  in  driTÛig  piles 
for  the  steam-dock,  made  seventy 
strokes  per  minute,  and  drove  piles 
14  inches  square  and  18  feet  in 
length. 

In  the  year  1843  (December  5), 

a  patent  was  obtained  by  Dr.  L.  H. 

Potts,  for  **  improvements  in  the 

construction  of  piers,  embankments, 

breakwaters,    and     other   similar 

structures,**    The  several  objects 

compriaed  in  this  intention  were 

sought  with  considérable  ingenmty, 

«ad  hâve  been  reallzed  with  suc- 


cess.  The  invention  includes  the 
application  of  hoUow  piles  of  iron, 
of  a  cylindrical  or  other  convenient 
fdrm,  and  sinking  them  by  with- 
drawing  the  sand,  &c.  within  them 
by  the  action  of  an  air-pump.  For 
this  purpose  the  pile  is  fitted  with 
an  air-tight  lid,  through  which  a 
pipe  passes  to  connect  the  intérieur 
of  the  pUe  with  a  receiver.  The 
receiver  is  connected  by  a  ppe 
*  with  a  three-barrelled  air-pump,  by 
working  which  the  air  is  exhausted 
from  the  hoUow  pile,  and  the  sand 
and  water  raised  into  the  receiver, 
which  is  emptied  as  often  as  neces- 
sary.  A  second  purpose  proposed 
in  this  patent  is  the  use  of  skeleton 
frames  or  cases  of  cast  iron  in  con- 
nection with  the  piles,  for  securing 
then  together,  and  preserving  their 
relative  positions.  A  third  object 
is  the  injection,  by  hydraulic  press- 
ure, of  such  Chemical  solutions 
about  the  feet  of  the  piles  as  will 
consolidate  tbe  sand  upon  which 
they  stand,  and  thus  secore  the 
work.  And  the  inventor  also  pro- 
posed to  use  hydraulic  céments  in 
a  dry  state,  delivered  at  the  base  of 
the  piles,  by  the  admixture  of  which 
céments  with  the  water  they  would 
become  solidified,  and  thus  materi- 
ally  aidin  strengthening  the  super- 
structure. 

Recently  thèse  piles  bave  been 
successfully  used  on  the  Goodwin 
Sands,  by  the  Trinity  Board.  Pre- 
viously,  engineers  had  been  baffled 
in  fin(Ûng  a  bottom.  The  piles  bave 
now  been  fairly  affixed  to  the  haid 
bottom,  seventy.five  feet  through 
the  sand. 

In  connection  with  Mitchell's, 
Nasmyth's,  and  Potts'  modes  of 
piling,  it  is  proper  to  notice  also 
Cram's  patent  pÙe-driving  locomo- 
tive machine,  which  was  successfîil 
in  its  opération  in  the  United  States. 
The  volume  (*  Ensamples  of  Rail- 
way-Making*)  from  which  the  fol- 
\om\i^  e3L\x«£^\A&  >Mftn.  made  was 
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cheaper  mode  of  oonitnictioii  of 
railways  in  countries  leis  weaithy 
than  those  already  intenectod  l^ 
iron  roads: 

Pile^road, — As  a  eontiderable 
length  of  the  Utioa  and  Syracuse 
nôlroad  passes  through  a  deep 
gwamp,  a  foundation  of  great  per- 
manency  was  required:  this  gare 
rise  to  a  modification  of  the  super- 
strocture,  and  formed  that  which 
is  known  as  pile-road.  The  swamp 
Taried  in  depth  from  10  feet  to  60 
feet,  and  was  nearly  on  a  dead  lerel 
throaghout  :  the  g^e-line  dosely 
corresponded  with  its  surftce;  so 
that  it  was  necessary  to  leach  the 
hard  bottom  before  tm^  fonndatkm 
could  be  effected.  Piles  were 
adopted  as  the  cheapest  and  most 
efficadous  means  to  secore  a  dura- 
ble and  substantial  basis:  they 
were  driven  to  their  {daoes  by  a 
steam  pile-driver.  This  was  a  ma^ 
chine  formed  of  a  platform  about 
25  feet  long  and  8  feet  broad:  at 
one  end  were  erected  two  pairs  of 
leaders  or  guides,  in  which  the 
hammers  moved.  Immediately  be- 
hind  the  leaders  were  fixed  the 
roUers,  with  the  necessary  brakes 
and  gearing  for  working  aie  ham- 
mers, raising  the  piles,  &c  The 
rollers  were  rerolved  by  a  small 
high-pressure  steam  engine,  occu- 
pying  the  rear  of  the  msîchine.  The 
arrangement  of  the  leaders  was  the 
same  as  in  ordinary  piling  madiines: 
a  cunre^  pièce  of  wood  forced  open 
the  sheers  when  the  hammers 
reached  their  élévation.  The  ham- 
mers were  confined  to  the  leaders 
by  a  groove  :  they  weigfaed  about 
1000  tbs.  each,  were  niade  of  cast 
iron,  and  at  their  last  Uow  fell 
through  a  space  of  27  fioet.  A  pair 
of  piles  were  driven  at  one  opéra- 
tion by  this  machine  ;  when  dziven, 
cast-iron  rollers  were  plaœd  vpon 
their  heads,  and 'the  maddne^  by 
means  of  an  inverted  naïf  moved 
on  to  the  next  place.  The  heada 
of  the  pile$,  sawed  off  to  xediioe 
tbem  to  the  proper  UmAf   irere 
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fonnd  ioffideiit  to  snpply  the  fùr- 
nacewithltaeL 

The  men  employed  in  operating 
the  madûne  irere« — ^a  foreman,  a 
tteam  engineer,  two  brake-men,  and 
two  men  in  fitmt  at  the  saws  ;  also 
a  borse  and  eart,  to  fumish  water 
for  the  Ixnler.  Properly  geared  in 
front  of  the  machine,  and  between 
the  leaders,  was  a  saw  that  played 
on  a  sway-bar  and  could  be  pressed 
against  either  pik  as  it  was  driven 
home.  The  machine  was  manu- 
fsctured  complète  for  the  cost  of 
£400. 

Eadi  pile  was  prepared  for  being 
drhren  by  simply  sharpening  one 
end  to  a  pmnt,  and  squarely  butt- 
ing  the  other;  it  was  drawn  up  by 
ropes  wofked  by  the  engine,  se- 
cined  in  position  between  the 
leaders,  and  drivrn  to  the  hard 
bottom.  Oenerally  the  piles  mani- 
fested  no  disposition  to  split  :  when 
they  did,  their  heads  were  encom- 
passed  with  an  iron  hoop.  When 
the  pile  was  not  of  snfficient  length 
to  readi  the  hard  bottom,  another 
was  dowelled  upon  its  head,  and 
tliis  was  repeated  as  often  as  ne- 
cessary. The  piles  were  charred, 
to  increase  their  durability  ;  and  an 
anger-hole,  bored  in  their  heads  for 
the  purpose,  was  filled  with  sait, 
and  aecurely  pluggcd  np. 

PiUm',  a  kind  of  irregular  colnmn, 
round  and  insulate,  but  deviating 
from  the  proportion  of  a  just 
colnmn.  The  term  pillar  is 
more  nsually  applied  to  Gothic 
architecture  than  to  the  Classical, 
the  latter  being  goremed  by  the 
raies  of  proportion:  not  so  with 
the  Gothic  pillar,  it  being  subject 
to  no  fixed  raies. 

Pillan  (mmmmenial)t  columns  raised 
for  the  commémoration  of  events, 
a  practioe  from  remote  antiquity. 
**  Jacob  set  a  pillar  upon  her  grave  : 
that  is  the  pillar  of  Rachel's  grave 
unto  this  day.'*  (Oen.  xxxv.  2A.\ 

Piliars,  in  a\n^i]È^<â£ai%>  ^wsk^  ^-m^^ 
undcr  t\ifc  nÀàsS^  tA  ^tXssassA^Ni 
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PiUion,  tbe  tin  that  remains  in  the 
slags  after  it  is  first  melted. 

Pinacotheeat  a  picture  gallery.  The 
public  gallery  at  Munich  is  called 
the  Phuûmthek. 

PindriUf  a  drill  used  for  cutting  a 
recess  for  a  bolt-head,  or  for  en- 
larging  a  hole 

Pines  and  Firê  are  cone-bearing 
timber-trees  which  thrive  best  in 
cold  climates:  tbey  are  of  great 
?ariety,  and  the  gênerai  uses  of 
the  wood  are  innumerable,  besides 
those  for  ships  and  house  car- 
pentry.  Its  use  in  England  is 
most  extensive:  it  is  prindpally 
imported  from  America,  Norway, 
the  Baltic,  Memel,  Riga,  Dantzic, 
&c 

Ptnton,  in  mechanics,  an  arbour  or 
spindle,  in  the  body  of  which  are 
several  notches,  into  which  the 
teeth  of  a  wheel  catch,  that  serves 
to  tum  it  round;  it  is  also  the 
name  of  a  lesser  wheel  that  plays 
in  the  teeth  of  a  larger  one 

Phiite,  a  micaceous  minerai 

Pinkt  in  navigation,  a  name  given  to 
a  ship  with  a  very  narrow  stem 

Pnmacie,  an  omament  placed  on  the 
top  of  a  buttress  as  a  termination 
to  an  angle  or  gable  of  a  house, 
church,  or  tower;  also  a  summit 
or  lofty  apex 

Pùu,  in  ships,  are  fixed  in  the  drum- 
heaiàB  of  capstans,  through  the 
ends  of  the  bars,  to  prevent  their 
muhipping;  sometimes  put  through 
the  boita  to  belay  a  rope,  and 
oalled  belaying  pins;  and  some- 
times the  main  bolts  are  called 
bdlt-pint 

P^t  a  tube  for  the  oonveyanoe  of 
water,  gas,  or  steam,  of  varions 
dimensions  and  uses 

P^f  in  mining,  a  mmiing  vein, 
having  a  rock  root  and  sole 

PiÊcma,     PUny  says   the    Komans 

adomed  the  walla,  oeilings,  and 

floon  of  their  baths.    It  wat  on 

tàepiâdBMihey  bestowed  the  most 

srL    In    ibe    biptiateriiim  tbey 

d^ped  thér  whole  body,  and  thu 

**>* Uuge  eaougtk  to  twim  in;  but 
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when  they  were  disposed  to  swim  at 
large  in  warmer  water,  they  en- 
tered  the  piscina,  a  basin  so  called, 
as  its  size  bore  some  resemblance 
to  a  pond.  When  the  thermse  were 
built,  they  were  made  to  contain 
lakesofwarm  water:  the  water  ac- 
quired  its  beat  by  passing  through 
the  fire  in  a  brass  pipe,  and 
must  hâve  been  more  or  less  bot 
according  to  the  length  of  its  pro- 
gress. 

Pwetna,  a  shallow  stone  basin,  or 
trough,  with  a  hole  in  tbe  bottom, 
formerly  placed  near  to  the  altar 
in  Roman  Catholic  churches,  and 
fixed  at  a  convenient  height  above 
the  fioor,  to  hold  the  water  in  which 
the  priest  washed  bis  hands  ;  also  for 
rinsing  the  chalice  at  the  time  of 
the  célébration  of  the  mass.  It  was 
usually  on  the  right-hand  side,  on 
the  approach  to  the  altar. 

Piséf  a  peculiar  mode  of  forming 
buildings,  particularly  those  for 
cottages  and  farmingpurposes,  with 
some  sort  of  stiff  earthy  materials 
of  a  loamy  quality.  The  earth  so 
coUected,  framed,  is  well  rammed 
until  the  moisture  is  driven  out,  and 
used  to  make  the  walls  or  sides  of 
the  building,  instead  of  bricks.  It  | 
has  been  used  with  much  economy 
and  success  on  the  Continent,  and 
in  some  parts  of  England. 

Pittici,  or  Pastici^  a  tenu  by  which 
Italians  distinguish  pictures  which 
cannot  be  called  either  original  or 
copies,  being  tbe  works  of  some 
artâsts  who  bave  had  the  skill  to 
imitate  the  manner  of  design  and  I 
oolouring  of  other  eminent  masters  ;  | 
sometimes  borrowing  part  of  their  j 
pictures,  sometimes  imitating  their  { 
touch,  their  style    of  invention,  I 
their  colouring,  and    expression. 
Several  painters,  of  considérable  ' 
réputation  for  their  own  original  ' 
peiformance,  bave  made  themselves  ' 
remarkable  in'this  way;  but  none  • 
of  them  more  than  David  Teniers, 
■w^o  «o  VQ»e»isifro&^  ciOKinterfeited  \ 
OHacQiço  '^%aM3i<i  ^  ^a  ^ct^v;^  ^^\ 
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at  the  fint  siglit  ;  thougfa,  upon  a 
doser  inspection,  his  ligfat  and  easy 
pencilt  and  a  prédominant  gray 
tint,  which  is  obsenrable  in  the 
colouring  of  that  mastefi  show  a 
perceptible  différence  between  his 
pencil  and  colouring,  when  they 
are  carefuUy  examined  and  com- 
pared  with  Bassan's.  (See  Pat- 
tici,) 

Piston,  a  moTeable  air-tight  division 
within  the  steam-cylinder,  acted 
upon  by  the  steam.  Pistons  are 
either  metallic  or  packed.  Metallic 
pistons  usually  hâve  segments  of 
brass  or  cast  iron,  called  jnnk- 
rings,  pressed  outward  by  springs. 
Packed  pistons  are  surrounded  by 
well-greased  hemp. 

Piston-rod,  the  rod  fixed  to  the  piston, 
to  commnnicate  its  motion  to  the 
crank 

Pitch,  in  building,  the  vertical  aag^e 
of  a  roof,  or  the  proportion  between 
the  heights  and  spans,  as  when  the 
height  is  one-fourth,  one-third,  or 
one-half,  of  the  breadth  of  the 
building.  If  the  height  is  one-half 
of  the  breadth,  the  inclination  of 
the  planes,  forming  the  vertical 
angle,  is  a  right  angle. 

Pitching-piece,  in  staircasing,  a  ho- 
rizontflJ  pièce  of  timber  having  one 
of  its  ends  wedged  into  the  wall, 
at  the  top  of  a  flight  of  steps,  to 
support  the  npper  ends  of  the 
rough  strings 

Piich-wheel,  When  two  toothed- 
wheels  work  together,  the  cirdes 
of  contact  are  called  the  propor- 
tional  circles,  or  pitch  cirdes. 

Pit-man,  one  employed  to  look  after 
the  hft  of  pumps  and  the  drainage 

Pit'Workf  the  pumps  and  other  ap- 
paratus  of  the  engine  shalt 

Pivot,  a  stud  or  small  {on  on  which 
any  thing  tums 

Pix,  in  church  rituals,  a  little  chest 
or  box,  in  which  the  oonsecrated 
host  is  kept 

Plain  chart,  in  navigation,  is  a  sea-^ 
chart,  wherein  the  meridian  and 
parallels  are  straight  paraUd  Unes, 

as  in  Mercator's  projection  ;  con- 

■  ■■ —        '   ■ 
339 


\ 


sequently  the  degrees  of  longitude 
are  the  same  in  dl  latitudes 

Plain  êailmç,  in  navigation,  the  art  of 
working  a  ship's  motion  on  a  plain 
chart,  which  supposes  the  earth  to  j 
be  an  extended  plane,  or  flat,  and  ' 
not  globular 

Plan.  The  plan  of  a  building  may 
be  familiarly  described  as  an  ar- 
chitecturd  nuqÊ  ;  therefore  only 
those  who  cannot  comprehend  a 
geographicd  or  topographicd  roap 
can  be  at  any  loss  to  under- 
stand  an  architectural  one,  the 
latter  being  predsdy  of  the  same 
nature  as  the  others,  with  this  dif- 
férence in  its  favour,  that  it  is 
much  less  conventiond.  To  definc 
it  more  exactly, — a  plan  is  a  hori- 
zontal section  supposed  to  be  taken 
on  the  level  of  the  floor  through 
the  solid  parts  of  the  fabric — wdls, 
columns,  &c.,  so  as  to  show  their 
varions  thicknesses  and  situations, 
the  dimensions  of  the  severd  spaces 
or  rooms,  the  position  of  the  doors 
by  which  they  communicate  with 
each  other,  and  varions  particulars 
that  cannot  otherwisebe  expldned. 
Studying  buildings  without  plans, 
is  like  studying  geography  without 
maps.  A  plan  frequently  costs 
the  architect  more  study  than  ail 
the  rest  of  his  design,  and  much 
mistaken  are  those  who  suppose 
that  convenience  doue  bas  chiefly 
to  be  considered.  Convenience  is, 
of  course,  or  ought  to  be,  made  a 
sine  quâ  non  ;  yet  it  is  not  so  much 
a  positive  merit  in  itself,  as  the 
want  of  it  is  a  positive  defect. 
Mère  convenience  is  not  an  artistic 
quality:  from  that  to  beauty  of 
plan, —  to  striking  combinations, 
and  studied  effects,  and  varied  play 
of  arrangement, — ^the  distance  is 
very  great.  A  common-place  plan 
is  but  a  very  dull,  uninteresting 
affair:  it  is  no  more  than  what 
any  builder  can  accomplish  ;  but  a 
plan  replète  vrith  ima^xia.tv:vc\.^  ^v> 
qvvant  ■ç\aîï ,  «xi'Sk.'^€\-YCûasiè^^^  ^'^"^- 
tra&t&,  \a  iio  c^et^-^^^i  \caX\RX* 
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the  corona  of  a  cornice,  in  Ciassical 
architecture 

Plane,  in  snrveying,  a  level  surface, 
parallci  to  the  horizon.  In  car- 
pentry,  an  instrument  by  which 
the  surfaces  of  bodies  are  smoothed. 

Planef  incUned:  in  mechanics,  this 
resembles  one  half  of  a  wedge  that 
has  been  eut  in  two  parts  lengthwise 

Pkane,  in  geometry,  a  plain  IcTel 
figure,  or  a  surface  lying  eveuly 
within  its  boundary  Unes 

Planing  Maehmet  an  invention  for  di- 
minishing  the  great  labour  of  plan- 
ing the  surfaces  of  planks  and 
boards  of  weod,  and  for  reducing 
the  surface  to  a  true  and  smooth 
face,  by  means  of  planes,  or  instru- 
ments of  a  similar  nature,  which 
are  actuated  by  the  power  of  the 
machinery  instead  of  the  strength 
of  a  man's  arm 

Planing  Machine.  The  invention 
of  the  '  slide  -  rest,'  which  has 
effected  such  an  important  im- 
provement  in  cylindrical  andconical 
tuming,  has  been  of  far  superior 
advantage  in  its  application  to  the 
planing  of  surfaces,  as  the  planing 
machine  is  but  the  slide-rest  ap- 
plied  to  a  traversing  table.  In 
planing  machines  of  the  ordinary 
construction,  the  bed  or  basement 
frame  has  two  angular  ridges  from 
end  to  end,  one  on  each  side, 
which  fit  into  corresponding  augu- 
lar  grooves  in  a  traversing  table. 
This  table  rests  upon  the  ridges, 
and  is  moved  backwards  and  for- 
wards  by  a  screw-rack  and  pinion, 
or  chain  :  its  surface  is  accurately 
planed,  and  the  work  being  fast- 
ened  upon  it  partakes  of  its  mo- 
tion, and  is  constrained  to  move  in 
a  perfectly  straight  line.  Over  the 
^versing  table,  at  the  centre  of 
the  macMne,  is  fixed  a  slide-rest, 
which  is  held  fiast  by  being  bolted 
to  two  upright  standards  fixed  to 
the  bed,  one  on  each  side.  The 
honzoatâl  flide  has   another  at 

r(gbt  aaghê  to  H,  whidi  serrfsa  to 

Aobf  tbe  eutting  tool  and  a^oit  It 
te  ibe  wmk,  00  m  io  take  »  eut 


more  or  less  deep,  as  required.  To 
the  long  screw  of  the  horizontal 
slide  mechanism  is  connected, 
which  causes  it  to  advance  the 
vertical  slide  and  tool  a  very  amall 
distance  across  the  machine,  just 
before  the  commencement  of  each 
forward  movement  of  the  table;  so 
that  by  a  repeated  séries  of  move- 
ments  to  and  fro  of  the  table,  the 
tool  is  made  to  traverse  the  whole 
surface  of  the  work  ;  and  thus,  by 
the  perfectly  level  movement  of  the 
table  in  the  one  direction,  and  that 
of  the  sUde  in  the  other,  a  per- 
fectly plane  surface  is  obtained. 
In  some  machines  the  table  is 
made  to  travel  backward  at  a  much 
faster  rate  than  in  the  forward 
motion,  so  as  to  save  time  ;  and  in 
others,  the  eutting  tool  acts  in 
both  movements,  by  being  tumed 
at  the  end  of  each. 

Pkamht  in  carpentry,&c.,  to  smoothe, 
to  polish 

PlanisheTt  a  thin  flat-ended  tool,  used 
by  tumers  for  smoothing  brass- 
work 

Planisphère,  in  geometry,  &c.,  a 
sphère  projected  on  a  plane  ;  such 
are  maps  of  the  heavens  or  of  the 
earth 

Plank,  a  term  applied  to  ail  snper- 
ficiàl  timber  which  is  4  inches  thick 
and  under,  exceptl-inch,  aud  some- 
times  1^-inch,  which  corne  under 
the  dénomination  of  board 

Plank'Sheeri,  in  ship-building,  pièces 
of  plank  laid  over  the  timber  heads 
on  the  quarter-deck,  forecastle,  and 
round-house 

Plane -treet  a  native  of  Europe;  it 
is  also  abundant  on  the  banks  of  the 
Mississippi  and  Ohio.  This,  per- 
haps  one  of  the  largest  of  the 
American  trees,  is  sometimes  12 
feet  in  diameter,  and  is  much  used 
in  that  country  for  quays.  It  is 
used  hère  for  musical  instruments, 
and  other  works  requiring  a  dean 
light-coloured  wood. 

PUurm,\\i\\v&«sV&i^xcLQxM\  amatrix 
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PUuter  of  Paris,  in  mineralôgy  and 
the  arts,  gypsum  deprired  of  its 
water  by  bumiDg,  and  reduced  to 
a  whîte  powder,  which  is  afterwards 
mixed  with  water.  It  serres  many 
parposes  in  bmlding,  and  is  used 
likewise  in  sculpture,  to  mould  and 
make  statues,  basso-relieTOS,  and 
other  décorations  in  architecture. 
It  is  dug  out  of  quames  in  several 
parts  of  the  neighbourhood  of  Paris, 
whence  its  name.  The  finest  is 
that  of  Montmartre.  It  is  known 
also  as  gypsum. 

Plasiering,  the  art  of  covering  the 
walls  and  ceilings  of  a  house  or 
other  édifice  with  a  composition, 
of  which  the  groundwork  is  lime 
and  hair  mortar,  finished  with  a 
ooating  of  finer  materials 

Plat,  in  mining,  ground  appropriated 
to  ore  or  deads 

Plat'band,  a  flat  fascia,  band,  or  string, 
whose  proportion  is  less  than  its 
breadth  ;  the  lintel  of  a  door  or 
window  is  also  sometimes  so  named 

Plate,  and  other  services  for  the 
table.  In  the  time  of  Henry  VIII. 
and  Elizabeth,  amongst  the  nu- 
merous  costly  and  magnificent  ar- 
ticles for  the  table,  wrought  in 
silver,  gold,  and  other  predous 
materials,  were  chargers,  dishes, 
plates,  porringers,  saucers,  vases  or 
cups,  pots  or  tankards,  flagons, 
pitchers,  pottels,  ewers,  creuses, 
bowls,  goblets,  basins,  washing- 
basins  and  ewers,  homs,  cups  for 
caudlecruets,  spice-plates,  spiceries, 
salt-cellars,  pepper-bozes,  spoons, 
and  candlestiqks. 

Plate,  a  term  applied  to  horizontal 
timbers,  placed  on  walls,  &c.,  to 
receive  other  timber-work:  that  at 
the  top  of  a  building  inmiediately 
under  the  roof  is  a  waU-plate;  those 
also  which  receiye  the  ends  of  the 
joists  of  the  floors  above  the  ground 
floor  are  called  the  same 

Plate-bending  Machine.  Thisinrention 

was  contrived  for  bending  plates  of 

métal  into  any  required  curve,  and 

is  particularly  usefal  in  the  con- 

structJon  ofboilers  and  the  bnckets 
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of  water-wheels  :  it  oonsists  of  two 
side-frames,  which  canry  three  iron 
roUers  and  the  spur-wheels  and 
innions  necessary  to  communicate 
motion  to  two  of  thera,  one  of 
which  is  plaoed  immediately  over 
the  other,  and  can  be  raised  or 
lowered  by  screws  to  the  thickness 
of  the  plate  to  be  bcnt.  The  third 
roller  is  placed  behind  the  first 
two,  and  it  is  the  height  of  this 
roller,  with  respect  to  that  of  the 
other  two,  that  détermines  the  de- 
grée  of  curvatnre  of  the  plate  :  it 
is  therefore  made  capable  of  ad- 
jnstment  by  set-screws,  and  being 
placed  to  the  proper  height,  and 
the  machine  set  in  motion,  the 
plate  is  passed  between  the  first  two 
roUers,  till,  coming  in  contact  with 
the  third,  it  rises  upward  and  takes 
the  form  of  a  cnrve. 

Platina,  yeUow,  is,  as  its  name  im- 
plies, a  préparation  from  platina, 
which  affords  a  séries  of  yellow 
pigments,  the  deep  colours  of 
which  resemble  the  Terra  di 
Sienna,  but  are  warmer  in  tone  and 
richer  in  colonr  and  transparency, 
much  resembling  fine  gall-stones, 
for  which  they  are  valuable  sub- 
stitutes.  They  work  well,  and  are 
permanent  both  in  water  and  oil, 
when  carefuUy  prepared  ;  but  any 
portion  of  palladium  in  the  métal 
from  which  they  are  prepared 
neutralizes  their  colour  and  renders 
them  useless. 

Platinum  is  found  in  the  metallic 
State  alloyed  with  other  metals, 
but  not  in  large  quantities.  It 
is  not  so  white  a  métal  as  silver, 
but  is  very  malléable  and  ductile, 
either  when  hot  or  cold.  No  fur- 
nace  can  melt  it;  but  by  the  oxyhy- 
drogen  blow-pipe,  or  by  a  voltaic 
current,  it  is  capable  of  being  fused, 
and  may  be  dissipated  in  the  air. 
Alone  it  is  insoluble  in  nitric  acid, 
but  when  alloyed  with  other  metals 
it  is  soluble. 

Plénum,  Vu  i^\i^Àei&,  «.  XATsa.  >isft^  *^^' 
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posed  to  be  fall  of  matter.    It  is 
iised  in  opposition  to  Tacuum. 

Plinthf  a  square  member  forming  the 
lower  division  of  tbe  base  of  a 
column,  &c.;  also  the  plain  pro- 
jecting  face  at  the  bottom  of  a 
wall,  immediatelyabove  the  ground. 
In  Gk>thic  architecture  the  plinth  is 
occasionallydivided  into  two  stages, 
tbe  tops  of  which  are  either  splayed 
or  finished  with  a  hollow  moulding» 
or  are  covered  by  the  base  mould- 
ings. 

PUnth,  the  square  footing  below  the 
bases  of  lonic  and  Ck)rinthian 
eolumns.  In  Grecian  architecture 
plinths  do  not  appear  to  hâve  been 
employed,  the  bases  of  the  eolumns 
resting  upon  the  upper  step  of  the 
building.  The  Latin  vforàpUnthus 
is  derivedârom  the  Greek^signifying 
a  tile. 

Plinthuêf  any  rectangular  parallelo- 
piped;  à  brick  or  tUe 

PUnyt  ^'hose  villas  were  by  the  Ro- 
mans objects  of  much  attraction, 
for  their  design  and  omament,  was 
a  person  of  excellent  judgment  in 
ail  the  useful  arts,  and,  living  under 
Trajan,  had  an  opportunity  of  see- 
ing  the  performances  of  and  ad. 
vising  with  Apollodorus,  one  of  the 
greatest  architects  that  any  âge 
produced  :  whether  artists  or  mas- 
ters  employed  by  Pliny,  or  Pliny 
himself,  designed  thèse  villas,  is  not 
to  be  determined;  but  Pliny  vras 
perfectly  acquainted  with  the  whole 
that  was  necessary  to  be  understood 
in  their  situation  and  disposition 

Plottinfff  among  surveyors,  the  art  of 
describing  or  laying  down  on 
paper,  &c.,  the  several  angles  and 
lines  of  a  tract  of  ground  surveyed 
by  a  théodolite  or  Uke  instrument, 
or  achain 

PhtHng-icalet  a  mathematical  instru- 
ment used  in  plotting  ground, 
Qsually  of  box-wood,  sometimes  of 
brassy  ivory,  or  silver,  either  a  foot 
or  a  fbot  and  a  half  long,  and  about 
Jo  ibcft  «ad  «  half  broad 
Miff^-fw^   tbe  air-pnmp   rod  ol  a 

Caniêtaiifiiie.  Thettppetswbick 

S4S 


give  motion  to  the  valve  are  fized 
upon  thèse  rods. 

Plumbf  in  ship-building,  signifies  to 
be  perpendicular 

Plumbago  forms  gray  tints  of  greater 
permanence  and  purity  than  most 
blacks  in  gênerai  use,  and  it  is 
now  employed  for  this  pnrpose 
VTith  approved  satisfaction  by  ex> 
perienced  artists 

Plumb-Unef  in  architecture,  &Cy  a 
Une  perpendicular  to  the  horizon, 
made  by  dropping  a  plummet 

Plummer-block,  a  short  carriage  or 
support  for  a  shaft  to  tum  in,  vnth 
a  flat  base  to  boit  on  a  frame 

Phanmet,  in  carpentry,  navigation, 
&c.,  a  weight  of  lead  hung  on  a 
string,  by  which  depths  are  ascer- 
tained  and  perpendicularity  dis- 
cemed 

Phtm-tree,  a  handsome  wood,  a  native 
of  Europe,  used  pnndpally  in 
tuming,  and  in  Tunbridge  works  ; 
in  the  endway  of  the  grain  it 
resembles  cherry-tree 

PHm,  in  algebra,  a  tenu  commonly 
used  for  more,  and  denoted  by  the 
character  +,  as  6  +  10  =  16,  in 
contradistinction  to  — ,  or  mtnt», 
less,  as  16— 10=6 

Phiteus,  the  wall  which  was  some- 
times made  use  of  to  close  the  in- 
tervais between  the  eolumns  of  a 
building,  and  was  either  of  stone  or 
some  material  less  durable.    The 
latt«r  method  was  adopted  only  in 
places  under  cover,  whence  that 
kind  of  building  was  called  opus 
intestinum,    The  pluteus  was  also  | 
a  kind  of  podium,  intervening  be-  i 
tween  any  two  orders  of  eolumns  i 
placed  one  above  the  other.    The  | 
Word  is  used  in  this  sensé  in  the 
description  of  the  basilica  and  the 
scène  of  the  théâtre.    The  pluteus  { 
has  been  adopted  between  every  | 
two  orders  of  eolumns  in  the  ex-  j 
terior  of  ail  the  théâtres  and  am-  ; 
phitheatres  of  the  Romans  which 
are  known. 
Pkioiometer,  'yû.  >3ûfc  wt%,   a  rain-  ^ 
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Plj/erSi  in  mecbanics,  a  kind  of  ba- 
lance used  in  raising  or  letting 
down  a  drawbridge 

Plying  to  windwardt  in  navigation, 
the  endeavouring  to  make  a  pro- 
gress  against  tbe  wind 

Pneumaticsy  the  properties  of  air  or 
fluids  ;  a  branch  of  hydrostatics 

PnyXy  a  name  given  to  a  place  near 
Athens,  at  whicb  assemblies  were 
held   for    oratory,  and    for    the 
discussion  of  political  affaira  of  the 
State  ;  the  ancient  place  of  the  Athe- 
nian  parliament.    It  was,  accord- 
ing    to    Plutarch,  describing  the 
change    effected    by   the    Thirty 
Tyrants,  in  the  aspect  of  the  ora- 
tory,  and  was  turned  from  the  sea 
in  order  to  divert  the  assembled 
people   from  being   reminded  by 
their  orators  of  maritime  affaira»  the 
basis  of  Athenian  dominion.    No 
traveller,  it  is  said,  bas  hitherto  re- 
marked  the  circumstance  of  the 
position  of  the  ancient  city  wall, 
by  which  the  Pnyx  was  doubtless 
enclosed  during  and  after  the  Pelo- 
ponnesian  war.     Platarch  further 
remarks  :  ^^  Themistocles  did  not 
bring  the  Piraeus  into  the  city,  as 
Aristophaneswould  bave  hadit;  but 
he  joined  the  city  by  a  Une  of  com- 
munication to  the  PiraeuSi  and  the 
land  to  the  sea/'     This  measure 
strengthened  the   people   against 
the  nobility,  and  made  them  bolder 
and  more  intractable,  as  the  power 
came  with  wealth  into  the  hands 
of  masters  of  ships,  mariners,  and 
pilots.      Hence  it  was  that  the 
oratory  in  the  Pnyx,  which  was 
built  to  front  the  sea,  was  after- 
wards  turned  by  the  Thirty  Tyrants 
towards  the  land,  as  they  believed 
a  maritime  power  to  be  inclinable 
to  a  democracy,  whereas  persons 
employed  in  agriculture  would  be 
less  uneasy  under  an  oligarchy. 
Podium^   in   Greek   arcbitectnre,    a 
continued  pedestal,  for  supporting 
a  row  of  columns,  or  serving  for  a 
parapet,  or  forminga  sort  of  terrace, 
as  the  podium  of  a  théâtre  or  am- 
phîtbeatre,    It  cousistB  of  a  plinth, 
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base,  die,  and  corona,  ail  which 
were  continued  without  interrup- 
tion around  three  sides  of  the 
bmlding.  The  podium  was  also 
adopted  in  the  scènes  of  théâtres  ; 
and  hère,  instead  of  being  unin- 
terrupted,  it  was  frequently  broken 
round  the  basis  of  the  columns, 
and  formed  what  are  commonly 
called  pedestals.  Vitruvius  seems 
to  consider  the  podium  as  a  pede- 
stal continued  the  whole  length  of 
a  building,  and  to  hâve  been  so 
called  both  when  there  were  pil- 
lars  placed  on  it,  or  only  supported 
by  a  wall.  When  piUars  were 
placed  on  the  sides  of  buildings, 
sometimes,  iustead  of  having  the 
podium  continued  the  whole  length 
in  one  lin^  it  was  made  to  break 
forward  under  every  pillar,  which 
part  so  advancing  was  called  the 
stylobate,  and  that  which  was  be- 
twixt  the  pillars  under  the  wall, 
was  the  podium. 

Pointed  or  Christian  Architecture 
had  its  rise  about  the  12th  century. 
Very  many  beautiful  examples  exist 
in  England.  It  was  also  employed 
in  Germany.  Mr.  W,  Pugin  says, 
that  Pointed  architecture  does  not 
conceal  her  construction,  but  beau- 
tifies  it.  A  buttress  in  pointed  ar- 
chitecture at  once  shows  its  pur- 
pose,  and  diminishes  naturally  as  it 
rises,  and  bas  less  to  resist.  Hère 
are  the  true  principles  of  Christian 
architecture,  by  the  conversion  of 
an  essential  support  of  the  building 
into  a  light  and  élégant  décoration. 

Pointt  in  navigation,  one  of  the 
thirty-two  divisions  into  which 
the  circumference  of  the  horizon 
and  the  marineras  compass  are 
distinguished,  each  comprehending 
11°  15' 

Point  of  horsCf  in  mining,  the  spot 
where  the  vein  is  divided  into  one 
or  more  branches 

Polacrci  in  navigation,  a  merchant 
vesselofthe  MediterraneaQ.,bka.\vû>% 
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Polarization,    If  a  round  hailstone 
drop  upon  the  sloping  roof  of  a 
house,  it  will  act,  as  regards  its 
rebonnd,  just  in  the  same  manner 
wfaether  the  slope  be  towards  the 
north,  south,  east,  or  west.    But 
this  will  not  be  the  case  with  an 
arrow  under   the    same  circum- 
stanceSi  because  it  bas  a  distinction 
of  sides»  and  its    behaviour  will 
vary  according  as  the  plane  of  its 
barbs  is  parallel  with  the  eaves  or 
with  the  rafters  of  the  roof,  or  in- 
dined  to  both.    A  bullet  in  its 
flight  from  a  gun  bas  also  sides  to 
its  motion  (though  not  to  its  form), 
because  it   revolves  on  an  axis, 
which  may  be  vertical,  horizontal, 
or   inclined;    but  if  shot  from  a 
rifle,  it  bas  no  such  sides,  because, 
though  spinning  on  an  axis,  that 
axis  bas,  by  a  particular  contri- 
vance,  been  made  to  coïncide  with 
its  Une  of  motion,  so  that  it  pré- 
sents the  same  aspect  above,  below, 
or  on  either  side.    Now  if  thèse 
projectiles  were  too  small  or  too 
rapid  for  us  to  discover  the  reason 
of  thèse  différences,  we  might  still 
observe  the  différences  themselves, 
and  sbould  express  them  by  saying 
that  the  motion  of  the  arrow  or  the 
gun-bullet  possessed   polarity,  or 
polarization,   which  was  not  the 
case  with  that  of  the  hailstone  or 
the  rifle-bullet.      Polarity,  then, 
means  simply  a  difiference  of  sides. 
That  a  ray  of  light  should  (in 
some  cases)  possess  this  property, 
is  not  perhaps  so  wonderM  or  un- 
expected  as  that  man  should  bave 
been  able  to  detect  afact  so  refined 
and  remote  from  common  observa- 
tion, and  even  to  distinguish  dif- 
férent varieties  of  it,  and  investi- 
gate  its  laws.    Indeed,  thèse  must 
be  regarded  as  the  very  penetralia 
of  physics,  the  very  inmost  secrets 
of  Nature  that  man  bas  been  en- 
abled  to  wrest  from  her.    If  the 
measurable  spaces  occupied  by  the 
waves  of  light  be  minute,  how  far 
less,  in  ail  probability,  must  be 
^2(056  immeasurable  spaces  to  which 
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its  vibrations  are  confined  (wMdi 
even  in  sound  are  mostly  inmpiire- 
dable,  though  the  waves  occupy 
many  feet)  ;  yet  it  la  to  the  posi- 
tions of  thèse  inconceivably  mi- 
nute vibrations  that  the  différences 
of  polarization  are  due. 

Poldway,  coarse  sacking  for  ooal- 
sacks,  &c. 

PoIe-mastSi  in  navigation,  are  those 
made  of  single  treea  or  spars,  in 
contradistinction  to  those  made  of 
several  pièces 

Pole-platef  a  small  wall-plate  used  in 
roofs  to  receive  the  pitch  ol  the 
rafters 

PolroZf  in  mining,thepit  nndemetth 
a  water-wheel 

Polychrwny  is  the  art  and  practice 
of  painting  in  positive  colours, 
either  on  flat  surfaces  or  sculp- 
tured  forms,  and  bas  been  refenred 
for  its  origin  to  other  than  sestbe- 
tic  motives.  The  object  of  poly- 
chromy  is  to  heigbten  the  efièct  of 
architectural  décoration,  either  by 
causing  a  more  just  subordination 
of  the  varions  parts  than  can  be 
obtained  by  mère  chiuro-scuro,  or 
in  supplying  deficiencies  that  could 
not  be  so  well  filled  up  by  any 
other  means.  Professor  Cockerell, 
who  travelled  and  leamed  much 
in  Greece,  was  the  first  who 
brought  it  to  light  in  this  coun- 
try.  This  very  interesting  déco- 
rative art  b  ad  its  origin  doubtless 
in  £gypt  ;  but  the  Greeks  excelled, 
as  in  ail  art,  by  the  existing  évi- 
dence of  the  temples  of  their  per- 
fection of  architectural  art.  The 
interior  décorations  of  Pompeii  are 
also  évidences  of  a  refinement  of 
taste,  and  in  Gothic  polychromy 
the  designers  and  operatives  bave 
shown  some  talent.  A  free  and 
bold  style  in  arabesque  prevailed 
from  the  time  of  Henry  III.  until 
the  close  of  the  reign  of  Edward 
III.  Bright  and  Uvely  colours 
were  applied  to  masses,  and  the 
grounds  covered  with  compositions 
of  foliage  and  birds,  animais  and 
human  figures  ;  sometimes  in  one 
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tint,  sometimes  in  Taried  colours. 
Manybeautifal  examples  ttill  exitt 
in  our  cathedrals  and  some  parish 
churches. 

Polyfoih  an  ornament  formed  by  a 
moulding  disposed  in  a  number  of 
segments  of  drôles 

Polystyle,  having  a  number  of  co- 
lamns.  Where  columns  occur  be- 
hind  columns,  as  wbere  a  portico 
bas  inner  columns,  like  that  of  the 
Royal  Excbange,  sucfa  portico  may 
be  iermed  polystyle, 

Pomelt  a  boss  or  knob  used  as  an  or- 
namental  top  of  a  conical  or  dome- 
shaped  roof  of  a  turret,  &c  A 
large  copper  bail  or  pomel  is  on 

'  tbe  summit  of  a  timber  8i»re  of 
Lincoln  catbedral. 

Pons  (Latin),  a  bridge.  Tbe  most 
ancient  bridge  upon  record  is  the 
one  erected  by  Nitocris  OTcr  the 
Euphrates  at  Babylon. 

Poon  woodf  of  Singapore,  is  of  a  ligbt 
porous  texture,  and  ligbt  greyish 
cedar  colour;  it  is  used  in  ship- 
building  for  plaoks,  and  makes  ex- 
cellent spars.  The  Calcutta  poon 
is  preferred. 

Popùtr  wood.  There  are  Ave  spedes 
common  to  England,  of  which  the 
abele^  or  great  white  poplar,  and  the 
Lombardy  poplar,  are  most  used. 
The  woods  are  soft,  light,  easy  to 
work,  suited  for  carving,  common 
turnery,  &c. 

PqppetSt  perpendicular  pièces  that  are 
fixed  on  the  fore  and  aftermost 
parts  of  the  bulgeways,  to  support 
the  ship  while  being  launcfaed 

Poppet'headt  that  piurt  of  a  lathe 
which  holds  the  back  centre,  and 
can  be  fixed  on  any  part  (tf  the 
bed 

Poppi/t  an  ornament  representing  the 
poppy-head,  used  on  the  iops  of 
the  upright  ends  or  élbows  which 
terminate  seats,  &c  in  churches 

Poppy-headf  in  architecture,  a  carved 
ornament  at  the  apex  of  a  standard 
or  open  seats  in  Gfothic  churches, 
aiso  carred  into  an  <Mmamental 
£mal,  pomel  or  créât,  &c 
Porcelain  eàty,  in  minerHogy,  a  tob- 
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stanoe  of  great  infusibility,  derived 
from  disûntegrated  felspar 

Poreh,  in  architecture,  a  roof  sup- 
ported  on  pillars  before  a  door  ;  a 
kind  of  vestibule  supported  by  pil- 
lars. Any  small  portico  consider- 
ably  lower  than  the  main  structure 
to  which  it  is  attached  may  be  so 
termed,  in  contradistinction  from 
one  carried  up  the  height  of  the 
building,  or  as  high  as  the  prindpal 
comice.  Porches  were  used  in  Nor- 
man architecture,  in  Early  English, 
and  commonly  in  subséquent  dates. 
WhentfaefasÛon  of  building  bouses 
on  quadrangular  plans  was  discon- 
tinued,  a  porch  of  at  least  two 
stories,  and  sometimes  the  whole 
heightof  the  building,succeeded  the 
gate-house.  Low  porches  had  been 
used  as  entrances  from  inner  courts 
from  an  early  date;  and  of  the 
time  of  Henry  VIIL  one  may  be 
mentioned  at  Ck)wdry,  attached  to 
the  door  leading  from  the  court  to 
the  halL 

PoreSf  small  interstices  between  the 
solid  particles  of  bodies 

PorûnUf  in  geometry,  a  name  applied 
by  the  andents  to  certain  compre- 
hensive  and  indefinite  problems 

Portt  in  navigation,  the  larboard  or 
left  side  of  a  ship  ;  as  *  a-keel  to 
port'  is  an  inclination  to  the  lar- 
board side 

PortSf  tbe  holes  in  the  ship  to  run 
the  guns  ont 

Port'lidty  shutters  to  the  ports 

Pùrtt  and  buildings  constructed  m 
water,  Vitruviuswrites:  "Theop- 
portunity  which  présents  itself  of 
giving  some  account  of  ports,  and 
by  what  means  protection  may  be 
affordedto  shipsfrom  the  éléments, 
ought  not  to  be  neglected.  The 
positions  best  adapted  by  nature  to 
such  a  purpose  are  bays  with  capes 
and  promontories  at  their  extremi- 
ties,  from  which  the  shore  recèdes 
inwardly  in  a  curved  Une.  Upon 
shores  of  this  description,  docks 
may  be  Vsvxilt  est  "çctNÀR-çifâ^  ^x^v^fcO 
ox  a  c'hattn!^  coi  tiwsi  ^^  ^rs^Ns 
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on  each  side,  in  which  machines 
may  be  constructed  for  throwing 
booms  across  the  passage.  If,  how- 
ever,  no  situation  can  be  found 
capable  by  its  formation  of  protect- 
ing  vessels  against  the  violence  of 
the  sea,  we  must  search  for  a  spot 
where  a  promontory  présents  itself 
on  one  side,  and  where  no  river 
discharges  itself  so  as  to  oppose  its 
application  to  the  purposes  of  a 
harbour,  and  supply  the  want  of  a 
corresponding  projection  on  the 
other  by  building  v^alls  and  but- 
tresses.  The  walls,  v^hich  it  be- 
comes  necessary  in  this  case  to 
construct  in  the  water,  may  be 
thus  formed  :  sand  should  first  be 
procured  from  that  part  of  the 
coast  lying  between  Camac  and 
the  promontory  of  Minerva,  and 
mixed  with  lime  in  the  proportion 
of  two  parts  to  one  ;  then  rows  of 
grooved  beams  must  be  driven  in 
the  water,  eonnected  by  oaken 
planks,  and  bound  together  by 
chains.  The  surface  of  the  ^ound 
below  the  water,  on  which  the 
wall  is  to  be  raised,  must  then  be 
made  evenbymeans  of  transtilli^and 
the  space  comprehended  between 
the  beams  filled  with  a  composi- 
tion consisting  of  rough  stone  and 
cément,  made  in  the  manner  just 
described.  Such  is  the  quality  of 
the  sand  produced  in  thèse  spots, 
that  the  composition  becomes  a 
solid  wall." 

^ort  the  helm.  In  navigation  this 
phrase  directs  a  ship's  course  fur- 
ther  to  the  right,  or  starboard,  by 
putting  the  helm  to  larboard. 

Porta  (Latin),  the  gâte  of  a  city,  cita- 
del,  or  other  open  space,  enclosed 
by  a  wall,  in  contradistinction  to 
Janua,  which  was  the  door  or 
entrance  to  any  covered  building 

Portai,  the  arch  over  a  door  or  gate- 
way  ;  an  entrance  under  cover 

PortctilliSf  a  strong  défensive  Frame- 
work of  timber,  hung  in  grooves 
mtbin  the  chief  gateway  of  a  f oit- 
ress,  or  a  castle,  or  an  ed^ce  of 

sa&ty  :  it  resembles  the  barrow,  Wt 
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is  placed  vertically,  having  a  row  of 
iron  spikes  at  the  bottom,  and  is  let 
down  to  stop  the  passage  in  caie 
of  assault 

Porticot  in  architecture,  a  oorered 
walk  supported  by  columns,  and 
usually  vaulted  ;  a  piazza  or  arched 
pathway.  (For  the  différent  plans 
and  dénominations  of  x>orticoe8, 
see  *Rudimentary  Architecture,' 
Parti.) 

Porticus  (Latin),  a  walk  coyered  with 
a  roof  which  is  supported  by 
columns.  A  portico  was  either 
attached  to  temples  and  pubUc 
buildings,  or  it  was  built  indepen- 
dent  of  any  other  édifice. 

Porticu8{deindé),  In  thehouses  of  th» 
Roman  citizans, between  the  atrium 
(hall,  or  servants'  room)  and  the 
inner  court,  there  was  usuaUy  a 
room  called  the  tablinum  (corri- 
dor), mentioned  by  Vitruvius.  This 
porticus  lay  betwixt  the  atrium 
and  the  cavœdium.  The  reason 
for  bis  giving  it  this  round  form 
may  be  upon  two  accounts  :  first, 
to  give  a  greater  grâce  to  its  pro- 
jection, and  to  make  the  fore  part 
of  it  serve  for  a  more  beautiful 
vestibulum  to  the  house;  and  in  the 
next  place,  as  being  designed  for  a 
shelter  in  tempestuous  weather,  it 
the  better  broke  the  force  of  tbose 
winds  that  blew  on  that  side  than 
if  it  had  been  more  square. 

Porticus,  By  the  Romans  this  was 
a  common  name  given  to  ail  build- 
ings that  had  walks  under  the 
cover  of  a  roof  or  ceiling,  sup- 
ported by  pillars  or  pilasters, 
though  differently  called,  according 
to  the  disposition  of  the  pillars: 
when  placed  on  the  outside  of  a 
building,  as  round  some  of  their 
temples,  it  was  called  peripteriutn  ; 
when  thèse  ranges  of  pillars  were 
within  a  room,  as  they  were  some- 
times  in  their  triclinia,  bagUtaB^ 
atria^  and  temples,  the  void  space 
betwixt  .the  pillars  and  the  side 
iv«U&  "««&  cÀed  dlxB  ;  but  when 
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thèse  ranges  of  pillan  were  called 
peristyliùy  and  the  walk  betwixt 
was  called  aporticus 
Portlandstonef  an  alkaline  sandstone, 
of  a  duU  whitisb  colour,  heavy  and 
moderately  hard,  and  somewhat  flat 
texture,  and  composed  of  large 
rounded  grit,  cemented  together 
by  an  earthy  spar,  and  intermixed 
with  numerous  glittering  spangles 
of  pure  spar  :  the  grit  splits  in  the 
cutting  of  the  stone,  so  that  it  is 
capable  of  being  brought  to  a  sur- 
face yery  smooth  and  eqoal:  it  will 
net  strike  fire  with  a  steel,  and 
burns  to  a  slight  ashen  hue.  It 
bas  been  and  is  much  used  for  ail 
kinds  of  buildings,  particularly  in 
the  large  structures  in  London  :  it  is 
brought  firom  the  island  of  Portland, 
in  Dorsetshire 

Postt  an  upright  timber  in  a  building; 
those  used  in  modem  roofs  are 
called  king-posts  or  queen-posts, 
according  to  their  number  and 
position 

Post  Meridiem  {P.M.)t  after  mid-day 

Postem,  a  small  doorway  or  gateway 
at  the  back  of  a  building  ;  a  smaU 
doorway  for  private  communica- 
tion with  the  exterior  of  a  castle 
or  fortress 

Postigue^  in  architecture,  an  oma- 
ment  of  sculpture  superadded  when 
the  original  plan  bas  been  com- 
pleted 

Poi-metalj  a  species  of  stained  glass, 
the  colours  of  which  are  incorpo- 
rated  within  the  glass  while  in  a 
state  of  fusion 

Poudrettey  a  French  word,  signify- 
ing  powdered  dung  ;  but  the  word 
is  applied,  when  treating  of  human 
excrément,  in  its  meaning  to  the 
solid  of  that  soil  after  the  liquid 
manure  bas  discharged  itself.  In 
a  vine-growing  district  near  Paris, 
(See  article  Fosses  <rattaitce«,)pou- 
drette  was  used  for  manure,  and, 
although  the  application  of  it  pro- 
duced  a  great  abundance  of  fruit, 
yet  the  wine  proved  very  inferior 
to  that  which  had  been  previously 
made  on  the  same  ground. 
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PoweTf  in  mechanics:  this  dénotes  a 
force  which,  being  applied  to  a 
machine,  tendi  to  produce  motion 
or  pressure 

Power,  horse,  in  mechanics,  an  ex- 
pression used  to  dénote  the  power 
of  a  steam  engine,  that  is  to  say, 
how  many  horses'  work  it  will  save. 
If  a  horse  standing  still  can  by  bis 
strength  keep  a  weight  of  169  fts. 
from  falling,  when  suspended  over 
a  pulley,  he  will  exert  121tb8.  at 
two  mUes  per  hour;  100  tbs.  at 
three;  81  tbs.  at  four;  64  fts.  at  five; 
49fts.at  six;  36ibs.  at  seven;  25  tbs. 
at  eight;  16  tbs.  at  nine;  9  tbs.  at 
ten;  4  tbs.  at  eleven;  and  Itb.  at 
twelve  miles  per  hour. 

Power-loom,  in  mechanics,  a  loom 
moved  by  the  mechanical  force  of 
steam,  wind,  water,  &c.,  as  contra- 
distinguished  from  hand-weaving 

PoynteU,  paving  formed  into  small 
lozenges  or  squares  laid  diagonally 

Prœcinctiones,  the  passages  or  corri- 
dors which  separated  the  several 
ranges  of  seats  in  an  ancient  Ro- 
man théâtre 

Pressure  qfjluids  conmtsoH^o  kinds, 
elastic  and  non-elastic.  The  first 
is  comprehended  in  the  science  of 
pneumatics,  the  second  in  that  of 
hydrostatics.  Both  classes  of  fluids 
deviate  from  solid  substances  in 
their  greater  distribution  of  any 
pressure  to  which  they  may  be 
subjected.  Thus  solid  bodies  press 
downwards  only  by  the  force  of 
gravity  ;  ail  fluids,  ou  the  contrary, 
press  not  only  in  this  direction, 
but  upwards,  sideways,  and  every 
way  equally.  The  incompressi- 
bility  of  water  renders  it  service- 
able,  by  this  principle,  in  the  hy- 
drostatic  press. 

Preventer  bolts,  those  which  arc 
driven  at  the  lower  end  of  the  pre- 
venter plates,  to  assist  the  strain  of 
the  chiun  bolts 

Preventer  plates,  in  ships,  plates  of 
iron  below  the  links  of  the  chains 

Prickery  a  thin  i^\ft^^  ç>i  Ytov^.,  xiSR^Xa' 
make  a  \io\e  lot  ^<t  Vasa.^  w  ^ûsî^^û.' 


PRI 


PRIORY. 


PRI 


Prillf  a  solid  pièce  of  ore,  a  spécimen 

Priming,  the  effect  engendered  by 
having  too  little  steam  room  in  the 
boiler  of  a  steam  engiue.  Minute 
particles  of  water  being  carried  into 
the  cylinder,  collect  in  a  body, 
which  obstnicts  the  passage  of  the 
piston,  and  causes  a  considérable 
loss  of  power. 

Prince^s  metalf  in  metallurgy,  an  alloy 
of  copper,  in  imitation  of  silver,  in 
which  the  proportion  of  zinc  is 
greater  than  in  brass 

Principal  bracej  a  brace  immediately 


under  the  principal  raftert  or  pi- 
rallel  to  them,  in  a  state  of  com- 
pression, assisting  with  the  princi- 
pals  to  support  the  timbers  of  t 
roof  :  they  are  employed  in  the  pré- 
sent roof  of  St.  Paul's  churcb, 
Covent  Garden 
Prion/f  a  monastic  establishment  for 
the  dcYOtional  requirements  and 
maintenance  of  a  religious  frater- 
nity,  under  the  gOYemment  of  t 
prior.  Many  priories  were  for- 
merly  scattered  OTcr  Britain,  as 
the  subjoined  list  will  show  : 


NAlfB. 

Abergavenny 

Abemethy    . 

Acombury   . 

Alberbury    . 

Aldeby    .    . 

Allensbome . 

Ail  Saints     . 

Alvingham   . 

Andover  .    . 

Anglesey .    . 

Appledercomb 

Ardchattan  . 

Astley     ^    . 

Aucot .    .    . 

Austin  of  Braden 
stoke  .    . 

Austin  Friars 

Austin    Priory 
Bradley    . 

Austin   Priory 
Mickleham 
:    Austin  Priory 

Badlesmere  . 

Bamborough 

Banester 

Bareham .    . 

Barlinch .    . 

Bamstaple   . 

BamweU .    . 

Bartholomew  (St.) 

Basedale.    . 

Beaston  .    . 

Beaulieu .    . 

Beauvale 

Bées  (St.)    . 
Beiton-Grace-Diea 
BélToir    .    . 
Bexdon   .    . 


of 
of 


} 

} 
} 


ORDER. 

Bénédictine 

Augustine 

Do. 

Black  Monks 

Augustine 
Do. 


Augustine 
Bénédictine 
Vallis  Caulium 
Bénédictine 

Augustine 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Crutched  Friars 

Augustine 

Cluniac 

Augustine 

Do. 

Cistercîan 

Augustine 

VaUis  Caulium 

Carthusian 

Bénédictine 

Bénédicte 


DATE. 

Wm.  Conq. 

1273 

King  John 

Henry  I. 

1355 

1466 

1166 

King  Stephen 


Henry  III. 

1230 
Wm.  Conq. 

1151 

1142 
1253 
1230 

Henry  III. 

1358 

Edward  IL 

Henry  I. 

1182 

Edward  I. 

Henry  II. 

"Wm.  Conq. 

1092 

1133 

1162 
King  John 

1230 
Edward  III. 
Wm.  Rufus 

V111 


COUNTY. 

Monmouthshira 

Perthshire 

Herefordshire 

Shropshire 

Norfolk 

Suffolk 

Dublin 

Lincolnshire 

Hampshire 

Cambridgeshire 

Hampshire 

Argyleshire 

Worcestershire 

Warwickshire 

Wiltshire 

Middlesex 

Leicestershire 

Susses 

Middlesex 

Kent 

Northumberland 

Oxfordshire 

Cambridgeshire 

Somersetshire 

Devonshire 

Cambridgeshire 

Middlesex 

Yorkshire 

Norfolk 

Ross-shire 

Nottinghamshire 

Cumberland 

Leicestershire 


\^ 
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COONTY. 

Bicknacre     .... 

Augustine 

Henry  IL 

Essex 

BiLsîngton    . 

Do. 

1253 

Kent 

Binham   .     . 

Bénédictine 

Henry  I. 

Norfolk 

Birkenhead  . 

Do. 

Henry  IL 

Cheshire 

Bissemede    . 

Augustine 

Henry  IL 

Bedfordshire 

Bithkalest    . 

Do. 

1283 

Caernarvonshire 

Blackbum    .     , 

Do. 

Northumberland 

Blackmore    . 

Black  Monks 

King  John 

Essex 

Blantyre       .     , 

Augustine 

1296 

Lanarkshire 

Blighburgh  .     . 

Do. 

Henry  L 

Suffolk 

Blythe     .     .     . 

Bénédictine 

1088 

Nottinghamshirc 

Bodmin  .     .     . 

Augustine 

1120 

Comwall 

Bolton     .     .     . 

Do. 

1120 

Yorkshire 

Borgrove      .     , 

Bénédictine 

Henry  L 

Sussex 

Botolph  (St.)    . 

Augustine 

Henry  I. 

Essex 

Bourn      .     . 

Do. 

1138 

Lincolnshire 

Bradenstoke 

Do. 

980 

Wiltshh-e 

Bradley   .     .     , 

Do. 

King  John 

Leicestershîre 

Bradwell .     . 

Bénédictine 

King  Stephen 

Buckinghamshire 

Brecknock    . 

Do. 

Henry  I. 

Brecknockshire 

Bredon    .     . 

Augustine 

1144 

Leicestershîre 

Bridgetown  . 

Do. 

1375 

Cork 

Bridlington  .     . 

Do. 

Henry  L 

Yorkshire 

Bridport .     . 

Dorsetshire 

Brimsfield     . 

Bénédictine 

Gloucestershire 

Brinkburge  . 

Augustine 

Henry  I. 

Northumberland 

Brisite     .     . 

Do. 

1110 

Suffolk 

Bromehill     . 

Do. 

Henry  III. 

Norfolk 

Bromere  .     . 

Do. 

Henry  I. 

Hampshire 

Bromfield     . 

Bénédictine 

1155 

Shropshire 

Bromholm    . 

Cluniac 

1113 

Norfolk 

Brooke    .     . 

Augustine 

Richard  I. 

Rutlandshire 

Bruton    .     . 

Do. 

1005 

Somersetshire 

Buckenham,  01 

\ 

Do. 

King  Stephen 

Norfolk 

Bullington    . 

Gilbertine 

King  Stephen 

Lincolnshire 

Burscough    . 

Augustine 

Richard  I. 

Lancashire 

Bustlesham  . 

Do. 

1338 

Berkshire 

Butley     .     . 

Do. 

1171 

Suffolk 

Byrkley   .     . 

Do.                •  ^ 

1199 

Somersetshire 

Caermarthen 

Do. 

1148 

Caermarthenshirc 

Calderell .     . 

,     . 

Do. 

1152 

Bedfordshire 

Camper    .     . 

Do. 

1244 

Suffolk 

Canonby .     . 

Do. 

1296 

Roxburghshire 

Canons  Ashby 

Do. 

King  John 

Northamptonsliire 

Canwell  .    . 

Bénédictine 

1142 

Staffordshire 

Cardiflf     .     . 

Do. 

Glamorganshire 

Cardigan .     . 

Cistercian 

1291 

Cardiganshire 

Careswell     . 

Cluniac 

Edward  I. 

Devonshire 

Carisbrooke . 

Augustine 

1071 

Hampshire 

Cartmele .     . 

Do. 

1188 

Lancashire 

Castleacre    . 

Cluniac 

lOBî»       V^oxWût 

1    Castle  Hvmel    . 

m 

.  /  Augustine 
.  /  Gilbertine 

King  3o\iti  \li\oT>ùV'axa^\.^\i"^^^^ 

'    Catteley'.     ,     , 

• 

iKing  Steip^eiAlim^i^Xxi^^':^ 
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PRI                                              PRIORIES.                                                PR] 

NAME. 

ORDER. 

DATE. 

COUNTY. 

Charletan     .... 

PremoBstrant 

1187 

Wiltshire 

Cbaacomb 

Augastine 

King  John 

Northamptonshire 

Chepstow 

Bénédictine 

King  Stephen 

Monm  ou  thshire 

Chetwood    . 

Augustine 

1244 

B  uckinghamshire 

Chicksand    . 

Gîlbertine 

1150 

Bedfordshire 

Chipley   .    , 

Augustine 

1468 

Suffolk 

Chirborg .    . 

Do. 

Henry  III. 

Shropshire 

Christchurch 

Do. 

1150 

Hampshire 

Christchurch    , 

Do. 

1108    1 

Middlesex,  within 
Aldgate 

Clare  .    .    . 

Do. 

1248 

Suffolk 

Clattercote  .    . 

Gilbertine 

King  John 

Oxfordshire 

Cliffbrd    .     . 

CluBÎac 

Henry  I. 

Herefordshire 

Cogges    .    .    . 

Augvsdne 

Oxfordshire 

Cokesford     . 

Do. 

Henry  III. 

Norfolk 

' 

Cold  Norton 

Do. 

Henry  II. 

Oxfordshire 

Coldingham .     . 

Do. 

673 

Scotland 

Coningshead 

Do. 

Henry  II. 

Lancashire 

Covenham    . 

Bénédictine 

1082 

Lincoinshîre 

.  Coventry .    . 

Do. 

1043 

Warwickshire 

Cranboume  . 

Do. 

980 

Dorsetshire 

Creak .     .     . 

Augustine 

1226 

Norfolk 

Cresswell     . 

King  John 

Herefordshire 

Crusay     .     . 

Do. 

St.  Columba 

Argyleshire 

Cumbwell    . 

Do. 

Henry  II. 

Kent 

Daventry     . 

Cluniac 

Wm.  Rufus 

Northam  ptonshire 

Denestro .     . 

Bénédictine 

Wm.  Conq. 

Somersetshire 

Denhurst 

Do. 

980 

Gloucestershire 

Dennis  (St.) 

Augustine 

1124 

Hampshire 

Depyng  .     .     . 

1139 

Lincolnshire 

Dodnash .     .     . 

Do. 

Edward  I. 

Suffolk 

Dorley     .     . 

Do. 

Henry  I. 

Devonshire 

Dover     .    . 

Bénédictine 

1140 

Kent 

Drax  .... 

Augustine 

Henry  I. 

Yorkshire 

Dudley    .    . 

Cluniac 

1161 

Staffordshire 

Dunmow 

Augustine 

1104 

Essex 

Dunstable    . 

Do. 

Henry  I. 

Bedfordshire 

Earles  Colne 

Bénédictine 

Henry  I. 

Essex 

Easebonm    . 

Nunnery     ' 

Henry  III. 

Do. 

Edington 

Augustine 

1358 

Wiltshire 

Edithweston 

Bénédictine 

Henry  I. 

Rutlandshire 

Ellerton  .    . 

Gilbertine 

1212 

Yorkshire 

EUesbam 

Augustine 

1166 

Lincolnshire 

Eltham    .     . 

Do. 

1166 

Do. 

Epworth .    . 

Carthusian 

Richard  II. 

Do. 

Erdbnry  .     . 

Augustine 

Henry  II. 

Warwickshire 

Essebold .    . 

Cistercian 

1172 

Yorkshire 

Eston      .    . 

Trinity 

Henry  III. 

Wiltshire 

Everdon  .    . 

1217 

Northamptonshire 

/    Bwenny  .    . 

Bene^ctine 

1141 

Glamorganshire 

/   EwjraB     .    .     . 

.      .lD<K 

\       WWi       \^«ç^^tôaJMS^ 

/    Bye    .    .    .     . 

»     .  Do. 

\^m.  ^kmsv.  X'&xiSS^^s. 

m 

f    Hrïey     .    .     . 

,     .tCtunàie 

\       W^'b       \^*^\.'^ïài^ 

MO 


/ 


PRI                                            PBIOIIIS. 

PRI 

NAMB. 

(MWBft. 

DATE. 

COUNTY. 

Féale  .    .     .' 

•     . 

Climiac 

Ayrshire 

FiUey.    .    .    . 

Angnstiiie 

1156 

Nottinghamshire 

Finehale .     .     . 

BcDcdîetiiio 

1196 

Duriiam 

Flanesford    .    . 

Augustine 

1347 

Herefordshire 

Flitcham      .     . 

Do. 

Bichardl. 

Norfolk 

•  Folkestone  .    . 

Bénédictine 

630 

Kent 

Fordbam .     .    , 

GUbertine 

Henry  III. 

Cambridgeshire 

Frampton     .     . 

BlAdc  Monkff 

Wm.  Conq. 

Dorsetshire 

Freston    .     .    . 

1114 

Lâncolnshire 

Frothelstoke     . 

Augofiine 

1220 

Devonshire 

Fjrvie  .... 

1179 

Aberdeenshire 

German  (St.) 

Angnstine 

Henry  I. 

Comwall 

Gilbertine     . 

Gilbertine 

1291 

Cambridge 

Gilbertine    .     . 

Sempring. 

1212 

Yorkshire 

Goldcliff .     .     . 

Augustine 

1113 

Monmouthshire 

Greenfield    .    . 

Cistercian 

1153 

Yorkshire 

Griesly    .     . 

AuguitiBe 

Henry  I. 

Derbyshire 

Grosmont     .    . 

Yorkshire 

Gwenny  .     .     . 

1141 

Glamorganshire 

Gysburgh     . 

Do. 

1129 

Yorkshxre 

Hackness 

William  II. 

Do. 

Hagb       .     . 

Augustine 

1164 

Lincolnshire 

Haltempnde 

Do. 

1324 

Yorkshire 

HamptoB     . 

iDo. 

Henry  I. 

Norfolk 

Hanepole     . 

Cistercian 

1170 

Yorkshire 

Harwolde     . 

Aug^tine 

1150 

Bedfordshire 

Hasilberge  . 

Do. 

1150 

Somersetshire 

Hastings 

Do* 

Richard  I. 

Sussex 

Hatfield  Broadoak 

Bene^ctine 

Henry  I. 

Essex 

Hatfield  Peverell 

Do. 

Henry  I. 

Do. 

Hatfield  Régis  . 

Black  Monks 

1135 

Do. 

Haverfordwest 

Augustine 

1200 

Pcmbrokeshire 

Haverholm  . 

Sempring. 

1137 

Lincolnshire 

Hedley    .     . 

1125 

Yorkshire 

Helagb    .     . 

Ai^;ustine 

1203 

Do. 

Helen's  (St) 

Cluniae 

1155 

Hampshire 

Heringham  . 

Augustine 

1472 

Sussex 

Herringfleet 

Do. 

Henry  III. 

Suffolk 

Hertford 

Bénédictine 

1223 

Hertfordshire 

Hertland.     . 

Augustine 

1000 

Devonshire 

Hickling 

Do. 

1185 

Norfolk 

Hinkley  .     • 

Bénédictine 

1173 

Leicestershire 

Hinton    .     . 

Carthusian 

1222 

Somersetshire 

Hitchen  .     . 

GiHiertine 

Edward  III. 

Hertfordshire 

Holland  .     . 

Bénédictine 

1319 

Lancashire 

HoUand  Brigge 

Sempring. 

King  John 

Lincolnshire 

Holme    .     . 

Cloniae 

1291 

Dorsetshire 

Holycourt    . 

Bénédictine 

Saxon  period 

Norfolk 

Holy  Trinity 

Dew 

1089 

York 

Holywocd    . 

Piemenslrant 

1296 

Kirkc\Ld\iT.^gp&5&^ 

Horkesley  Pwt 

a 

CHniK 

\   Heinryll. 

V^%^«^ 

Hornhy  .     .     , 

« 

1  Premenitrant 

\ 

XliKaCVVSÎSvVt^ 

HorDchuréb 

• 

\    Kenr^  11 

.    \^%^^ 
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PRI 


PRIORIES. 


PRI 


NAME. 

Horsham 

Horsley  .    . 

Hounslow    . 

Hoxne     .     . 

Huntingdon . 

Hurley    .    . 

Hyrst .     .     . 

Ipswich 

Isle  of  May 

Ives  (St.)     . 

Ivychurch    , 

Ixworth  .     . 

Kersey     .     . 

Kidwelly 

Kilcomin 

Kilpeck   .     . 

Kingston 

Kirby  Bêler 

Kirkham 

Knaresborough 

Kyme      .    . 

Lancaster     . 

Lanercost     . 

Lantony 

Lantony 

Lapley    .     . 

Latten     .     . 

Launceston 

Laund     .     . 

Leeds      .     . 

Lees,  or  Lighes 

Lenton    .     . 

Leominster  . 

Letheringham 

Lewes      .    . 

Lintin     .    . 

Lochleven    . 

Loch  Tay     . 

Lodres    .    . 

Long  Bennington 

Longlent 

Lynn       .     . 

Lythom  .    . 

Luffield   .    . 

Mabberly     . 

Maldon   .    . 

Malvero  Major 

Malvem  Minor 

Mardin  Bradley 

Markhy  •    .    . 
Marlborongh    . 
Hânaaond    •    . 
Jfanrtofca     .    . 

4M 


ORDER. 

Bénédictine 

Trinity 

Bénédictine 

Augustine 

Bénédictine 

Augustine 

Do. 

Do. 

Bénédictine 

Augustine 

Do. 

Do. 

Bénédictine 

Do. 

Do. 

Carthusian 

Augustine 

Do. 

Trinity 

Augustine 

Bénédictine 

Augustine 

Do. 

Do. 

Black  Monks 

Augustine 

Do. 

Do. 

Do. 

Do. 

Cluniac 

Augustine 
Cluniac 


Augustine 
Do. 


Cistercian 

Augustine 

Bénédictine 

Do. 

Do. 

Augustine 

Carmélite 

Bénédictine 

Do. 

Augustine 

Do. 

Gilbertme 

Do. 

Auguslùie 


DATE. 
1105 

Wm.  Conq. 
Edward  I. 

King  Steph. 

William  I. 

Henry  I. 

1177 
David  I. 

1001 
Henry  IL 
1100 
Edward  III. 
1130 
1184 

Edward  III. 

1359 

1121 
King  John 
Henry  IL 

1004 

1169 

1108  , 

1136 
Edw.  Conf. 

1270 

1126 

1125 

1119 
Henry  III. 
Henry  I. 
660 

1078 
Henry  III. 

Alex.  I.  1122 
Henry  I. 

1175 

1291 

1100 

1291 

1124 

1206 

1292 

1083 

1171 

King  Stephen 

Henry  IL 


\ 


COUNTY. 

Norfolk 

Gloucestershire 

Middlesex 

Suffolk 

Huntingdonshire 

Berkshire 

Lincolnshire 

Suffolk 

Fifeshire 

Huntingdonshire 

Wiltshire 

Suffolk 

Do. 

Caermarthenshire 

Tipperary 

Herefordshire 

Yorkshire 

Leicestershire 

Yorkshire 

Do. 

Lincolnshire 

Lancashire 

Cumberland 

Monmouthshire 

Gloucestershire 

Staffordshire 

Essex 

Cornwall 

Leicestershire 

Kent 

Essex 

Nottinghamshire 

Herefordshire 

Suffolk 

Sussex 

Cambridgeshire 

Kinross-shire 

Perthshire 

Dorsetshire 

Lincolnshire 

Wiltshire 

Norfolk 

Lancashire 

Northamptonshirc 

Cheshire 

Essex 

Worcestershire 

Do. 

WUtshire 

Lincolnshire 


V 


PRI 


PRIORIES. 


PRI 


/. 


NAME. 

Martin  (St.)      .    . 

Massingham  Magna 

Mattersey 

Maxtoke 

May   .     . 

Melton  Mowbray 

Mendham 

Menton  . 

Mereval  . 

Mersey    . 

Merton    . 

Michael  (St.),  Mount . 

Minster  Lovel 

Mixhalham 

Modbury 

Molycourt    • 

Monimosk    . 

Monk  Breton 
Monkland    . 
Monks  Horton 
Monks  Kirby 
Monmouth 
Montacate 
Morfield 
Motesfort 
Mottenden 
Moantgrave 
Mountjoy 
Nanah     . 
Neot's  (St.) 
Nesseham 
Newark  . 
Newburgh 
Newent  . 
Newington  Longaville 
Newnham 
Newsham 
Newsted . 
Newstede 
Nocton    . 
Normannesbirch 
Northampton 
North  Fernby 
North  Onnesby 
Norton    . 
NosteU    . 
Nutley     . 
Oegmild  . 
Okebum  . 
Old  Malton 
Oveton    . 
Ovingham    . 


:l 


ORDER. 

Angastine 
Gilbertine 
Augoatine 

Cluniac 

Do. 

Augiutine 

CiBtercian 

Bénédictine 

AuguBtine 

Bénédictine 

Do. 

Augustine 

Bénédictine 

Do. 

Augustine 

Cluniac 

Bénédictine 

Cluniac 

Bénédictine 

Do. 

Cluniac 

Bénédictine 

Augustine 

Trinity 

Carthusiaa 

Bénédictine 

Augustine 

Bénédictine 

Do. 

Augustine 

Do. 

Bénédictine 

Cluniac 

Augustine 

Gilbertine 

Augustine 

Gilbertine 

Do. 

Cluniac 

Do. 

Aug^ustine 

Gilbertine 

Augustine 

Do. 

Do. 

Bénédictine 

Do. 

Gilbertine 

Do. 

Augustine 


DATB. 

1260 

1192 

1336 

David  I. 

King  Stepben 

1196 
King  Stepben 

Edw.  Conf. 
1121 

Edw.  Conf. 

King  John 

Henry  III. 
King  Stepben 

Wm.  Conq. 

r  William 
\  tbe  Lion 

Henry  II. 
Henry  II. 
Henry  II. 
Henry  I. 
Henry  I. 

King  John 
1124 

1264 

1200 

1113 
King  John 

1121 

1145 

Wm.  Conq. 

Henry  I. 

Henry  II. 

1173 

1170 

Henry  III. 

King  Stepben 

1160 

1076 

King  Stepben 
1330 
Henry  I. 
1162 
1202 
1149 


COUNTY. 

Kent 

Norfolk 

Nottingbamsbire 

Warwicksbire 

Fifesbire 

Leicestershire 

Suffolk 

Yorksbire 

Wurwickshire 

Essiex 

Surrey 

Comwall 

Oxfordsbire 

Susses 

Deronsbire 

Norfolk 

Aberdeensbire 

Yorksbire 

Herefordsbire 

Kent 

Warwicksbire 

Monmoutbsbire 

Somersetshire 

Sbropsbire 

Hampsbire 

Kent 

Yorksbire 

Norfolk 

Tipperary 

Huntingdonshire 

Durbam 

Surrey 

Yorksbire 

Gloucestersbire 

Buckingbamshire 

Bedfordshire 

Lincolnsbire 

Nottingbamsbire 

Lincolnsbire 

Do. 

Norfolk 

Nortbamptonsbire 

Yorksbire 

Lincolnsbire 

Cbesbire 

Yorksbire 

Buckingbamsbire 

Ireland 


PW 

PRIORIES. 

p 

KAMB. 

ORDER. 

DATE. 

COONTY. 

Panfeld 

Bénédictine 

Wm.  Conq. 

Essex 

Pembroke    .    .    . 

Do. 

1098 

Pembrokeshîre 

Penmon  .... 

Do. 

1221 

Anglesea 

Peterson      .    . 

Â.agii8tine 

1200 

Norfolk 

PiUe 

Bénédictine 

1200 

Pembrokeàhire 

Pilton     .... 

1200 

Devonshire 

Pinnortham .    .    . 

Benedictiiie 

Wm.  Conq. 

Lancashire 

Pintney  .... 

Angustine 

Do. 

Norfolk 

Pittenweem .    .    . 

Do. 

Fifeshire 

Plascardine  .    . 

Vallis  Canlinm 

1230 

Moray 

Plympton     .    .    . 

Augufitine 

1121 

Devonshire 

Pontefract    .    .    . 

Chmiac 

Wm.  Rufus 

Toikfihire 

Porchester  .    .    . 

Anguitiiie 

1133 

Hampshire 

Port  Moack      .    . 

Do. 

Kinross-shire 

Poughley     .    . 

Do. 

•    1160 

Berkshire 

Priory  in  the  Woot 

i  ! 

CarthfHÎaa 

Richard  II. 

Lincolnshire 

PrittleweU   .    .    . 

Clmûac 

Essex 

Pulton     .... 

Gflberdne 

Edward  III. 

Wiltshire 

Pyneham     .    .    . 

Angustine 

1151 

Sussex 

Ramestede  .    .    , 

Bene^Kdine 

Henry  II. 

Do. 

Ratlingcope .    .    . 

Angiiftiiie 

Shropshîre 

RavenstOB    .    .    . 

Do. 

Henry  III. 

Buckingfaamshire 

Redholm      .    .    . 

Cisteraan 

Henry  I. 

Yorkshire 

Restennote  •    .    . 

Angustine 

1296 

Forfarshire 

1 

Rhudland     .    .    . 

Black  Frian 

1268 

Flintshire 

Rindelgros  .    .    . 

1124 

Perthshire 

Ripton     .... 

Angustine 

1172 

Derbyshire 

Ronton    .... 

Do. 

Henry  II. 

Staffordshire 

Rosneth  .... 

Do. 

Dumbartonshire 

Roucester    .    .    . 

Do. 

1146 

Staffordshire 

Rowadill      «    .    . 

Do. 

Ross-shire 

Royston  .... 

Do. 

Henry  II. 

Herefordshire 

Rumburgh   .    .    . 

Bénédictine 

1064 

Suffolk 

Ryegate  .... 

Augnstine 

1200 

Surrey 

Sandford      .    .    , 

Do. 

1205 

Berkshire 

Sandleford  .    . 

Do. 

1114 

Do. 

Sandwell      .    . 

Bénédictine 

Henry  II. 

Staffordshire 

Scokirke      .    . 

Angustine 

1114 

Yorkshire 

Scurincke    .    .    . 

Do. 

Ross-shire 

Selbume      .    . 

Do. 

1233 

Hampshire 

Scie 

BenedietÎBe 

1075 

Sussex 

Sempringham    . 

Gilbertine 

1139 

Lincolnshire 

Shelbred      .    .    . 

Augttttine 

Sussex 

Shelford  .... 

Do. 

Henry  II. 

Nottinghamshire 

• 

Shenbarn  (West)  . 

Bénédictine 

HenrvI. 

Hampshire 

Shene     .... 

Cartfausian 

1444 

Surrey 

Shonldbam  .    •    . 

Gilbertine 

Richard  I. 

Norfolk 

Siihin     .... 

Do. 

Lincolnshire 

Bénédictine 

1155 

Suffolk 

/   Sadietbatt  .    .    . 

Do. 

,  Henry  Ul. 

Buckinghamshire 

/   fiMif '«  8e^t  .    .    .    . 

Picmonsbraiit 

\       \^^ 

\^\TVç.\V^fv^\3âsà«; 

f 

• 

kg^ffÊaiàaià 

\    B«nrî\. 

PBI                                           PSI0SIB8. 

Htl 

NAIIE. 

omvBE. 

DATE. 

OOUMTT. 

Spinney 

AngMtiBe 

Henry  IIL 

Cambridgeshire 

Spinney 

Do, 

EdwuàL 

Do. 

Stanesgate   .... 

ClEBiae 

1176 

Essex 

Stanley 

1146 

Gloucestershire 

Stanley  St.  Lecmard   • 

B^Mdietine 

1146 

Do. 

Staverdale    .    •    •    . 

Augiiftiiie 

1263 

Somersetshire 

St.  Andrew  .... 

Beaedktine 

UUter 

St.  Andrew  .... 

^-^liiH* 

1076 

Northamptonshire 

St.  Andrew  at  YoiEk   . 

Sempringi 

1200 

Yorkshire 

St.  Catherine    .    .    . 

Do. 

1148 

Lincoln 

St.  Clare 

Climiac 

1291 

Caermarthenshire 

St.  Denys     .... 

Axigwtine 

1124 

Hampshire 

St.  Dogmers     .    .    . 

TyioM 

Wm.  Coaq. 

Pembrokeahire 

St.  Faith,  at  Honham 

1105 

Norfolk 

St.  Guthlac  .... 

BMedietine 

abotttlOOO 

Herefordshire 

St.  James     .... 

Cloniac 

1140 

Derby 

St.  James     .... 

Do. 

1157 

Exeter 

St.  James     •     •    •     • 

BeMdictine 

1147 

Bristol 

St.  John  the  Evan-  1 
gelist                    J 

Augustine 

1211 

Kilkenny 

St.  JuUan     .... 

JH. 

1107 

Essex 

St.  Léonard .... 

1394 

Norwich 

St.  Léonard,  Stamford 

658 

Lincolnshire 

St.  Martin    .... 

Bénédictine 

1146 

Yorkshire 

St.  Martm    .... 

Do. 

640 

Dover 

St.  Mary's  Isle  .    .    . 

David  L 

Kirkcndbrightabire 

St.  Mary  Magdalen    . 

Do. 

1291 

Lincolnshire 

St.  Mary  Overy     .    . 

Augnttine 

1106 

Surrey 

St.  Neot's     ..... 

Bénédictine 

850 

Huntingdonshire 

St.Osith      .... 

Augostine 

635 

Essex 

St.  Oswalde      .    .    • 

Do. 

909 

Gloucester 

Sts.  Peter  and  Paul,  1 
Ipswich                J 

Do. 

Henry  II. 

SnfToIk 

St.  Thomas  .     *    •    . 

Do. 

1172 

Dablîn 

St.  Thomas 

•     .     •     . 

Do. 

1180 

Stafford 

Stevesholm  . 

1     .     .     * 

Cluniae 

KingStephen 

NorfiOk 

Steyning . 

Bénédictine 

Wm.  Conq. 

Sussex                          j 

Stoke  Curry 

•     . 

Do. 

Henry  IL 

Somersetshire 

Stone 

•     •     •    . 

Am^ûXàat 

Henry  L 

Staffordshure                 ' 

Stoneley . 

Do. 

1180 

Huntingdonshire 

Strathfillan  . 

Do. 

RobSBiuee 

Perthshire                     | 

Studiey    . 

Do. 

Heniy  IL 

Warwickshire               1 

Sudbory  .    . 

Benedidâne 

1139 

Suffolk 

Swavesay 

Do. 

William  L 

Cambridgeshire 

Tandridge 

Angustine 

1308 

Surrey                          | 

Taunton  . 

Do. 

Henry  I. 

Somersetshire               j 

Thetford 

anEîac 

1103 

Norfolk                         1 

Thetford 

Do. 

1114 

Norfolk 

Thoby     .     , 

AngEttine 

1141 

Essex 

Thornham    . 

Do. 

King  Stenhen 

.Linco\\V!3AÂ2K. 

Thorsling     . 

. 

.'    .'  Do. 

i 

\Ç»ws&iTv^'Ba^Kfi«. 

Tbrembale  .     .    .     ./Do.    " 

l  ^m.Cow\. 

W^&WL 

Tburgarton  .     .     .     ./Do. 

\        \\^ 

X'^o^^Àai^wûâias» 

\ 
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KAME. 

ORDER. 

DATE. 

CODNTY. 

Tickford 

Cluniac 

William  II. 

Buckinghamshire 

Tinmouth 

Bénédictine 

633 

Northumberland 

Tiptree    .    . 

AiUgustine 

Edward  I. 

Essex 

Toberglorie  , 

Do. 

Down 

Tooting  .     . 

Black  Monks 

Wm.  Conq. 

Surrey 

Torkesay 

Augustine 

King  John 

Lincolnshire 

Tortington   . 

Do. 

1376 

Sussex 

Tortington  . 

Do. 

ante  John 

Do. 

Totness   .    . 

Bénédictine 

Wm.  Conq. 

Devonshire 

Trentham 

Augustine 

783 

Staflfordshire 

Tristernagh  . 

Do. 

1217 

Westmeath 

Tukeley  .    . 

Henry  I. 

Essex 

Tnnbridge    . 

Do.' 

Henry  I. 

Kent 

Tanbridge    , 

Do. 

Richard  I. 

Surrey 

Tunstal   . 

Gilbertine 

King  Stephen 

Lincolnshire 

Tutbury  .     . 

Bénédictine 

1080 

Staffordshire 

Tykeford 

• 

Cluniac 

1291 

Buckinghamshire 

Tywardreth 

Bénédictine 

1169 

Comwall 

Twinham 

Augustine 

1150 

Hampshire 

Ulverscroft  , 

Do. 

Edward  11. 

Lcicestershire 

Urquhart 

Bénédictine 

David  1.1225 

Moray 

Usk    .    .    , 

Do. 

1236 

Monmouthshire 

Vaudey   .    . 

Cistercian 

1147 

Lincolnshire 

Wallingford      .    . 

Bénédictine 

William  I. 

Berkshire 

\^al8iDgham     .     . 

Augustine 

1061 

Norfolk 

Walton  St.  FeUx,  & 

c. . 

1105 

Snffolk 

Wanford      .    .    . 

Cluniac 

1160 

Do. 

Ware 

1081 

Hertfordshirc 

Wareham     .    .    . 

Henry  I. 

Dorsetshire 

Warmington     .    . 

Bénédictine 

Henry  I. 

Warwickshire 

Wartre    .... 

Augustine 

1132 

Yorkshire 

Warwick(St.Sepul 
chre)   .... 

» 

Do. 

Henry  I. 

Warwickshire 

Watton   .... 

Gilbertine 

1150 

Yorkshire 

Waybum      .    .    . 

Augustine 

Henry  II. 

Norfolk 

Weedon  Pinkney  . 

Bénédictine 

Henry  I. 

Northamptonshire 

WeUes     .... 

Gilbertine 

Richard  I. 

Cambridgeshire 

Wftll8        .... 

Bénédictine 

Wm.  Conq. 

Norfolk 

Wenlock      .    .    . 

Cluniac 

Wm.  Conq. 

Shropshire 

Westacre      .     .    . 

Augustine 

Wm.  Rufus 

Norfolk 

WetheraU     .    .    . 

Bénédictine 

about  1000 

Cumberland 

Weybridge  .    .    . 

Augustine 

Edward  I. 

Norfolk 

Whitshom   .    .    . 

Premonstrant 

David  I. 

Kirkcudbrightshiie 

Wilmington      .    . 

Bénédictine 

Wm.  Rufus 

Sussex 

WingaU  .... 

Lincolnshire 

Winge     .... 

Bénédictine 

King  Stephen 

Buckinghamsbiie 

Withain  .... 

Carthusian 

1181 

Somersetshire 

Wolenchmere  .    . 

Augustine 

Henry  III. 

Sussex 

Wombridge      .    . 

.  .\"Do:           1 

,    Henry  I. 

Shropshire 

v^NNUffi^e 

.    .\T)o. 

\         \7ft^          \^V5S&Ak 

■«Ihoiise.    .    .    .\l>o. 

\       \a^^      \^\««^'^sssfc. 

t*     .    .     .    Alio. 

\   '^^wvrjl.    v^Q^^KSL^ 

M 

i                     — 

\    ^cw>3^ 

L.    V^^T^\!âtii«àa8!t 
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NAME. 

OBDXB. 

DATE. 

COUNTY. 

Worksop      .... 

Auguftiiie 

Henry  I. 

Nottinghamshire 

Wormegay   . 

Do. 

1468 

Norfolk 

Wormeleye  .    , 

Do. 

King  John 

Herefordshire 

Worspring   .    , 

St.  Victor 

1210 

Somersetshire 

Wrangford  .    , 

Cluniae 

1160 

Sussex 

Wroxton      .    , 

Augustine 

Henry  III. 

Oxfordshire 

Wymondsley     . 

Do. 

Henry  III. 

Hertfordshire 

Yarmouth    .    , 

Bénédictine 

1101 

Norfolk 

Prisnif  in  geometry,  a  body  or  solid 
whose  two-thirds  are  any  plane 
figures  which  are  parallel,  equal, 
and  similar,  and  its  sides  paral- 
lograms 

Prism,  in  optics,  a  triangalar  bar  of 
glass,  weU  known  from  the  effect  it 
produces  on  a  ray  of  light  trans- 
mltted  through  it  :  this  effect  is  a 
décomposition  of  the  light  into  its 
component  émanations,  consistlng 
of  the  three  primary  colours  and 
the  secondary  tints  arising  from 
their  intermixture,  which  together 
form  what  is  termed  the  aoUtr 
spectrum,  The  lensic  prism  is  a 
new  optical  glass,  in  which  the 
powers  of  the  lens  and  prism  are 
combined. 

Pmon,an  édifice,  unfortunatelymostly 
of  large  dimensions,  for  the  con- 
finement of  persons  warring  against 
Society 

Profile,  the  outline  of  a  séries  of 
mouldings,  or  of  any  other  parts, 
as  shown  by  a  section  through 
them 

Profile  of  an  Order,  in  architecture, 
an  assemblage  and  arrangement  of 
essentiel  and  subservient  parts. 
That  profile  is  préférable  wherein 
the  parts  are  few,  varied,  and  fitly 
appUed.  Somemembershouldpre- 
dominate  in  each  division,  which  it 
should  appear  the  office  of.the 
other  parts  to  fortifjr,  8U|^rt,  or 
shelter.  In  a  comice  the  ooiona  is 
supported  by  modillions,  dentils, 
ovolos,  &c.,  and  sheltered  and  co- 
vered  from  the  effects  of  the  wea- 
ther  by  its  cyma  or  cavetto. 

Projectile,  in  mechanics,  a  body  put 
In  motion  by  an  external  foroe 
l'rojectiles,  in  mechanics^  thaibranch 
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which  considen  the  mass,  velocity, 
range,  &c  of  a  heavy  body  pro- 
jected  into  vold  space  by  an  exter- 
nal force,  and  then  left  to  the  free 
action  of  gravity 

Pn^tion,  in  geometry,  drawing,  &c., 
a  plan  or  delineation  ;  in  chemistry, 
the  criais  of  an  opération 

Prqfeetvre,  in  architecture,  the  out- 
jutting  or  prominence  which  the 
moulding  andmembershave  beyond 
the  plane  of  a  wall  or  column 

Prolate,  in  geometry,  an  epithet  api 
plied  to  a  spheroid  produced  by 
the  révolution  of  a  semi-ellipsis 
abont  its  long  diameter 

Pronaos,  the  area  immediately  before 
a  temple.  The  tenu  is  often  used 
for  the  portico  in  front  of  a  build- 
ing. The  postions  in  one  front 
corresponds  to  the  pronaos  in  the 
other  :  in  some  temples,  the  cella 
was  entered  through  botb.  The 
generality  of  Gredan  temples  had 
two  approaches. 

Proportion,  in  architecture,  the  mag- 
nitude of  one  part  as  compared 
with  some  other.  The  term  '  pro- 
portion' is  nsed  absolutely  in  the 
sensé  of  *good  proportion,'  although 
every  thing  that  bas  shape  bas 
proportions  of  some  kind  or  other. 
The  subject  of  proportion  has  been 
greatly  mystified  by  \vriters,  who 
bave  laid  down  certain  fixed  pro- 
portions as  the  best  of  ail  on  every 
occasion,  and  as  the  ne  plus  vitra 
of  artistic  taste.  But  fixed  propor- 
tions can  be  followed  mechanically 
by  every  one  alike  ;  whereas  it  re- 
quires  abilitY  tci  ^«s\"aXfc  ^xsjyjRSi^NSicî 

app\7  tYie  POCO  ÇXttOt^^i'P^CO  TR 
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partieular  effect  aimed  at  may  re- 
quire — at  least,  justify.  It  is  the 
eye  tbat  takes  cognizance  of  pro- 
portions ;  and  the  architectes  own 
eye  ong ht  to  be  qnite  as  correct  as 
that  of  otber  people. 

PrcportioHt  that  branch  of  mathema- 
tical  science  ^hich  defines  the  ra- 
tio of  numbers  or  quantities  to  each 
other 

Proportûmg  tjf  rootm  shonM  be  raited 
to  the  parposes  for  which  tbey  are 
vsed:  ail  figures,  from  the  square 
to  one  and  a  half  the  breadth  of 
the  room,  may  be  employed  for  the 
plan.  Sone  hâve  extended  the 
I^an  to  a  double  square.  Galleries 
may  be  fram  five  to  eigfat  times 
their  breadth.  The  heigfat,  if  with 
flat  ceilings,  is  not  reqoired  to  be 
80  great  as  in  those  that  are  coved. 
The  height  of  square  apartinents 

•  should  not  exceed  five-sixths  the 
side  of  the  square,  nor  be  less  than 
fbnr-fifths  ;  but  in  rooms  that  are 
oblong,  the  height  ought  to  be 
equal  to  the  breadth.  The  height 
of  square  rooms  that  are  coved 
thould  be  equal  to  one  of  the  sides 
of  the  square;  but  coved  oblong 
rooms  require  a  height  equal  to  the 
breadth,  added  to  one-fifth,  one- 
quarter,  or,  at  most,  one-third  of 
the  différence  between  their  length 
and  breadth.  The  height  of  ^- 
leries  should  be  from  one  and  three- 
fifths,  at  most,  to  oiie  and  one-diird, 
•t  least,  of  their  breadth.  Comices 
and  dressings  in  the  interior  of 
liouses  are  al  ways  to  be  kept  more 
délicate  than  those  on  the  out- 
nde. 

Prppykfumt  in  Greek  architecture, 
the  porch  of  a  temple  or  great  hall 

FrfipykML  :  the  entranee  to  a  Greek 
temple,  a  sacred  enclosure,  con- 
tisted  of  a  gateway  flanked  by 
buildings,  whence  the  plural  of  the 
Word.  The  Egyptian  temples  gene- 
rally  had  magaificent  propylsea,  con- 
aigtiog  oftL  ptir  of  oblong  truucated 

pyramide  ofêoM  raasonry,  the  faces 

ofwbidt  were  tealptored  witb\nero- 
gjrphiet,     The  fmd,  however,  is 
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generally  used  to  signify  th( 
trance  to  the  acropoUs  of  At 
vrhich  vas  the  last  complet< 
the  great  works  of  archite 
exécuta  under  the  adminiatr 
of  Poicles.  Pausaoiaa  relates 
**  there  is  only  one  entranee  t 
acropolis,  it  being  in  ever^ 
maining  part  of  its  circuit  a  f 
pice,  and  fortified  with  strong  t 
This  entranee  viras  ironted 
magnificent  building,  called 
propylœa,  covered  vrith  rooi 
white  marb]e,  which  surpasse 
beauty,  and  the  dimensions  o 
marble,  ail  that  he  had  befbre  » 
Tbebuildingwascomroenced  di 
the  administration  of  Pericles, 
finished  in  five  years,  Mnei 
being  the  architect,  at  the  ex^ 
of  ^12  talents,  or  nearly  iS464 
sterling.  There  were  five  gat 
the  propylaea,  and  before  it  i 
two  lofty  piers,  on  each  of  vi 
was  placed  an  equestrian  st 
supposed  to  be  the  sons  of  X 
phon.  On  the  right  of  tbe 
pyliea  was  the  temple  of  Vi< 
without  wiugs,  whence  is  a 
spect  of  the  sea;  and  from  this  ] 
it  vras  said  that  iEgeus  threw  1 
self  down  headlong,  and  died. 
tbe  left  of  the  propylsea  vrai 
édifice  adomed  with  paintings, 
work  of  Polyguotus,  of  which, 
Pausanias,  thoiigh  some  were 
faced  by  time,  there  still  rema 
those  of  Diomedes  and  Uly 
the  one  bearing  off  the  bow 
•rrows  of  Philoctetes  from  Lem 
the  other,  the  Paliadium  i 
Troy.  There  were  those  al» 
Orestes  slaying  iEgisthus,  and 
lades  encountering  the  sons  of  } 
plius,  who  had  corne  to  suci 
iEgisthus;  Polyxena,  at  the 
pulchre  of  Achilles,  about  to  b< 
crifioed,and  Ulysses  addressingl 
self  toNausicaa  and  her  maiden 
described  by  Homer.  Several  o< 
plctures   in  the   same  place 
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the  whole  breadth  of  the  rock  £rom 
Bïât  to  aide,  at  iU  western  end, 
80  tbat  the  only  admitiion  into  the 
acropolis  was  through  the  middle 
building,  the  five  gatet  of  which 
are  still  remaining,  and  prove  it  to 
bave  been  the  propylsa.  It  may  be 
Bupposed  that  the  Hermès  Propy- 
lœug  was  hère  placed,  and  perhaps 
the  GraceSf  a  pièce  of  sculpture  by 
the  hand  of  Socrates,  in  which  that 
celebrated  philosopher,  deviating 
from  the  pvactice  of  the  sculptors 
who  preceded  him,  had  represented 
them  not  naked  but  dothed.  Other 
sculptors  are  also  mentioned  by 
Pausanias  who  seem  to  haTe  deco- 
rated  this  stately  entranoe. 

Proteenium,  the  area  in  front  of  the 
scène  of  a  théâtre,  which  was  per- 
ceived  when  the  pulpitum  was  re- 
moved,  and  when  it  is  probable  the 
temporary  scènes  were  taken  away 
in  order  to  exhibit  the  front  of  the 
permanent  scène 

ProatylCj  a  temple  which  bas  a  por- 
tico  in  one  front,  consisting  of  in- 
sulated  columns  with  their  entabla- 
tures  and  fastigium.  When  the 
temple  had  a  portico  in  both  fronts, 
it  was  termed  amphi-prostyle,  or 
prostyle  in  ail  parts. 

ProtractoTf  in  surveying  and  trigo- 
nometry,  an  instrum^  by  which 
angles  taken  in  the  field  with  a 
theodilite-circumfierentor  are  repre- 
sented on  paper 

Prow,  in  navigation,  the  head  or  fore- 
part  of  a  sfaip,  in  opposition  to  the 
poop  or  stem 

Pnusian  Bhte,  otherwise  oalled  Ber- 
lin blue,  Parisian  Une,  Pnissiate  of 
iron,  cyanide  of  iron,  ior,  in  lan- 
guage  more  pedantically  chemical, 
per>ferro-cyanate  of  iron,  with 
alumine,  &c.,  is  rather  a  modem 
pigment,  produced  by  the  com- 
bination  of  the  pmssic  or  hydro- 
cyanic  acid,  iron,  and  alumina.  It 
is  of  a  deep  and  powerfrd  Uue 
colour,  of  vast  body  and  considér- 
able transparençy,  and  ionnê  tints 
of  macb  beêuty  with  white-lead,  . 
tbough  tbey  are  by  no  meaiit  «quai  I 
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in  pority  and  brilliancy  to  those  of 
cobalt  or  ultramarine,  nor  hâve 
they  the  perfect  durability  of  *the 
latter. 

PrmiUm  Brown  is  a  préparation  of 
Prussian  blue  from  which  the  blue 
colouring  principlc  bas  been  ex- 
pelled  by  fire,  or  extracted  by  an 
alkaline  ley  :  it  is  an  orange  brown, 
of  the  nature  and  properties  of 
Sienna  earth,  and  dries  wdl  in 
oU 

Pniêtian  Grêtn,  The  pigment  cele- 
brated under  this  name  is  an  im- 
per£ect  pnissiate  of  iron,  or  Prus- 
sian blue,  in  which  the  yellow 
ozide  of  iron  superabounds,  or  to 
which  yellow  tincture  of  French 
bernes  has  been  added,  but  is  not 
in  any  respect  superior  as  a  pig- 
ment to  the  compounds  of  Prussian 
blue  and  yellow  ochre.  A  better 
s<^  of  Prussian  green  is  formed 
by  predpitating  the  pmssiate  of 
potash  with  nitrate  of  cobalt. 

Pruêtiatê  (if  Capptr  differs  chemically 
from  Prussian  blue  only  in  having 
copper  instead  of  iron  for  its  baiis. 
It  varies  in  colour  from  russet  to 
brown,  is  transparent  and  deep, 
bnt  bcdng  very  liable  to  change  in 
oolour  by  the  action  of  light  or  by 
other  pigments,  it  has  been  very* 
little  employed  by  artists 

Priant  in  mining,  that  which  is  pro- 
ductive of  ore,  but  does  not  break 
in  large  stones,  but  only  in  pebbles 
vrith  a  ifaixture  of  clay 

Pseudo-^ipteralf  a  temple  which  has 
a  single  range  of  columns  in  the 
flanks,  at  the  same  distance  from 
ihe  walls  of  the  cella  as  though 
the  temple  had  been  dipteral 

Pieroma,  the  spaces  between  the 
walls  of  the  cella  of  a  temple  and 
the  columns  of  a  péristyle  ;  called 
also  amàuiatio 

PuddUng,  in  metallurgy,  a  proccss  in 
the  rê&ning  of  iron  which  consists 
in  stirring  it  actively  about 

PuUey,  one  of  the  six  mechasaicAL 
powen.     lYkfe  \;»\i^«i  Sa  ^  «sasîà 
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circumference  is  generally  grooved 
to  receive  the  rope,  which  is  at- 
tached  on  the  one  end  to  the  mov- 
ing  power,  and  on  the  other  to  the 
resisting  force.  Pnlleys  are  of  two 
kinds — fixed  and  moveahle.  The 
fixed  puUey  gives  no  mechànical 
advantage,  but  is  of  great  utility  in 
altering  the  direction  in  which  it 
may  be  applied.  The  moveable,  on 
the  contrary,  doubles  the  power, 
which  may  be  increased  in  any 
ratio  by  adding  to  the  number  of 
pulleys.  In  a  combination  of 
puUeys,  the  advantage,  howeTer, 
is  greatly  diminished  by  the  fric- 
tion of  the  axles  and  of  the  ropes. 
Too  complex  a  combination  there- 
fore  TTOuld  not  be  of  service,  as  the 
Mction  would  be  increased  without 
a  proportional  advantage,  and  from 
the  complexity  of  the  machine 
would  be  more  liable  to  be  put  out 
of  order. 

Pulpitj  an  elevated  stage  or  desk 
from  which  sermons  are  delivered. 
(For  beautiful  exampies,  see  Mr. 
Parker's  *  Glossary  of  Architecture/ 
and  the  *  Papers  on  Architecture/ 
4  vols.  4to.) 

Pidpitunif  the  wooden  stage  of  the 
théâtre  upon  which  the  mimic  as 
well  as  dramatic  exhibitions  of  the 
Romans  were  represented.  In  the 
Greek  théâtre,  the  pulpitum  was 
used  only  by  the  histriones,  or 
performers  in  the  drama,  and  was 
probably  removed  before  the 
amusements  of  the  orchestra  were 
exhibited. 

Puhinated,  A  frieze  whose  face  is 
convex  instead  of  plain  is  said  to 
be  pulvinated,  from  its  supposed 
resemblance  to  the  side  of  a 
cushion,  which  swells  out  when 
pressed  upon. 

Pump,  an  engine  for  raising  liquids, 
made  in  various  forms,  of  more  or 
less  complexity  of  parts  and  effec- 
tiveness  of  action,  depending  in  its 
s'mplest  form  upon  the  extemal 
pressure  of  the  air  on  the  surface 

tbe  water,  and  in  other  forma  àerVv 

ing  its  power  from  the  abstractiotioi 
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the  air  within  the  tube  or  barrel. 
The  simplest  form  of  pump  is  that 
of  the  common  lift-pump,  which 
consists  of  a  straight  tube  with  two 
valves,  one  of  which  is  fîtted  to  the 
lower  end  of  the  tube,  and  the  other 
is  made  to  slide  air>tight  in  the 
cavity  of  the  tube  or  barrel.  Both 
of  thèse  valves  are  adapted  to  open 
upwards  only,  and  thus  the  water 
is  admitted  and  lifted  from  the 
lower  part  of  the  tube  to  the  dis- 
charge aperture  above.  This  pump 
acts  by  the  pressure  of  the  atmo- 
sphère upon  the  external  body  of 
water  from  which  the  supply  is 
raised,  but  by  the  forcing -pump 
water  may  be  raised  above  the  level 
to  which  it  is  driven  by  the  pressure 
of  the  atmosphère.  The  forcing, 
pump  consists  of  a  barrel  ûUeà 
with  a  solid  piston  or  forcer,  the 
barrel  being  also  provided  vrith  a 
branch  forcing -pipe.  The  lower 
part  of  the  barrel  and  the  branch 
pipe  are  each  fitted  v\dth  a  valve 
opening  upwards,  and  by  repeated 
strokes  of  the  piston,  the  pressure 
of  the  air  from  above  being  removed, 
the  fluid  is  brought  up  to  fill  the 
space  between  the  two  valves,  and 
being  prevented  from  retuming  by 
the  lower  valve,  it  passes  through 
the  upper  valve  of  the  branch  ^pe 
into  a  capacious  upper  vessel,  and 
there  accumulating,  may  be  ejected 
in  a  constant  instead  of  intermittent 
stream.  The  lift-pump,being  simple 
and  economical  in  construction,  is 
well  fitted  for  extensive  Works  in 
which  the  quantity  of  water  to  be 
raised  is  considérable,  and  is'there- 
fore  usually  employed  in  works  for 
supplying  water  for  towns.  The 
pumps  used  at  the  Metropolitan 
and  other  water -works  are  of 
great  size,  and  deliver  immense 
volumes  of  water  at  each  stroke. 
Those  used  at  Haarlem  are  63 
inches  in  diameter,  and  the  pistons 
bave  a  stroke  of  10  feet  in  length. 
"EiW^a.  ^xjlyo^  ^«âàNct^  ^  \.w!kSk  qC  ^ater 
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power.    Those  at  Haarlem,  eleren 
in  number,  are  worked  simultané* 
ously  by  a  steam  engine,  having 
two  steam  cylinders,  one  within  the 
other,  the  larger  being  12  and  the 
smaller  7  feet  in  diameter,  with  a 
stroke  of  lOft.  (See  Forcmg'Pun^,) 
Pump.     Mr.    Appold's    centrifugal 
pump  for  draining  marshes,  and 
for  other  purposes,  will  discharge 
10  gallons  of  water  per  minute, 
and  is  only  1  inch  diameter  :  one 
of  the  same  shape,  12  inches  dia- 
meter, will  discharge  at  the  same 
speed  of  the  outside  chrcumference, 
or  ^  the  number  of  revolutionSy 
1440  gallons  per  minute,  being  ac- 
cording  to  the  square  of  the  dia- 
meter, and  not  according  to  the 
cubic  contents.    From  various  ex- 
periments,  it  has  been  found  that 
the  larger  model  with  the  curred 
vanes  does  the  most  duty,  on  ac- 
count  of  its  receiving  and  dèliTering 
the  water  more  obliquely:  it  will 
discharge  1800  gallons  per  minute, 
with  607  révolutions,  but  does  the 
most  duty  at  535  révolutions,  dis- 
charging  1400  gallons;  therefore, 
if  a  pump  1  inch  diameter  raise  10 
gallons,  and  another  1  foot  dia- 
meter 1440  gallons,  it  follows  that 

one 

galf.permin. 

10  feet  diameter,  of  the 

best  shape,  will  pump      1 40,000 

20  ditto,     ditto  .     .     .      560,000 

40  ditto,    ditto  .     .    .  2,240,000 

To  do  the  above  duty,  the  cir- 
cumference  of  the  20-feet  pump 
would  be  required  to  travel  560 
yards  per  minute,  which  would  be 
only  53^  révolutions,  and  the  40- 
feet  26}. 

From  the  results  of  yariouB  ex- 
periments,  it  has  been  fbund  that 
the  loss  of  power  would  not  be 
more  than  25  per  cent.  It  will  be 
observed,  the  centrifugal  force  is 
not  so  much  in  the  large  diameter, 
on  account  of  the  water  movmg 
more  in  a  straight  Une  ;  but  that  is 
compenaated  for  hy  the  ibiee  being 
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applied  to  a  greater  depth  of  water, 
behig  10  feet  in  the  40 -feet,  and 
only  3  inches  in  the  1-foot. 

ft.  high. 

159  révolutions,  with  the  1- 
foot,  will  raise  the  water, 

without  discharging  any,  1 

318  révolutions 4 

636  ditto 16 

1272  ditto 64 

The  highest  élévation  to  which 
the  irater  has  been  raised  with  the 
1-foot  pump,  is  67  feet  8  inches, 
vrith  1322  révolutions  per  minute, 
being  less  than  the  calculated 
hdght,  which  may  be  accounted 
for  by  leakage  with  the  extra 
strain. 

While  the  1-foot  pump  is  raising 
8  tons  of  water  5  feet  6  inches  high 
per  minute,  there  is  no  greater 
itrain  on  any  part  of  the  pump 
than  160  ibs.  on  the  6-inch  drum, 
which  is  equal  to  a  leverage  of  3 
inches.  (See  the  results  of  various 
experiments  in  the  Table  on  the 
the  next  page.)  It  vnll  pass  almost 
any  thing  that  is  small  enough  to 
go  through,  there  being  no  valves. 
A  quantity  of  nut-galls  (about  i  a 
gallon)  were  thrown  into  the  1-foot 
pump  ail  at  once,  when  it  was  at 
full  speed,  and  they  passed  through 
without  breaking  one. 

Dimensions  ofthe  PUmp, 

Diameter 1  foot. 

Width 3  inches. 

Ck)ntents 1  gallon. 
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Table  ofMean  Results  qfvariotu  Experiments  with  Mr,  AppoUC^ 

Centrifugal  Pump.  ' 


No.  of 

révolutions 

per  minute 

of6-inch 

drum  and 

pump. 


400 
412 
427 
440 
453 
474 
481 
495 
518 
535 
563 
580 
595 
607 


Numbcrof 

gallons  raised 

5  feet  6  inches 

high  per 

minute. 


Equivalent  in 
Ibs.  raised  1  foot 
high  per  minute. 


500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 


27,500 
33,000 
38,500 
44,000 
49,500 
55,000 
60,500 
66,000 
71,500 
77,000 
82,500 
68,000 
93,500 
99,000 


Strain  in  Ibs. 
on  a  drum  of 
4  ft.  diameter 
driving  one  of 
6  in.  (uuneter, 
as  measured 

by  a 
dynanfometer. 


74 

80 

87 

94 

100 

106 

113 

118 

121 

126 

134 

138 

142 

150 


Equivalent 

strain  on  the 

steam  engine, 

rated  in  tbs., 

ndsed  1  foot  high 

per  minute. 


44,400 

49,440 

55,723 

62,010 

67,950 

75,366 

81,479 

87,615 

94,017 

101,115 

113,163 

120,060 

126,733 

136,575 


Fereeotage 
of  work  àaut 

compared 
with  power 

expenàtà. 


61-7 

66-7 

69- 

70-9 

72-8 

72-9 

74-2 

75-3 

76- 

761 

72-9 

73-3 

73-6 

72-5 


Pump,  marine,  a  machine  to  draw 
water  out  of  a  sbip's  hold 

Pump-chain.  This  consists  of  a  long 
chain  tvith  valves  at  proper  dis- 
tances, working  on  two  wheels,  one 
above  and  one  below,  and  passing 
down  through  one  wooden  tube  and 
retuming  upwards  by  another. 

Pump-ciatertif  to  receive  the  water 
from  the  pumps 

Pump-dales,  pipes  to  convey  water 
from  the  pamp-cistems  throagh  the 
ship's  sides 

Punynnç  engine,  a  steam  engine  for 
raising  water 

Punchy  in  mining,  a  pièce  of  timber 
used  as  a  support  for  a  roof 

Punch,  a  tool  for  making  an  im- 
pression, or  for  forcing  a  hole 
throagh  a  plate 

Punekeon,  a  measure  of  Hquids  con- 
taining  eighty-four  gallons 

Pm^ekemu,  small  upright  timbers  in 
«iiod«a   partitions,   now   usaally 
Hêd  êtuds  or  quarten  ;  they  are 
wi  optn^glit  between  two  poits 
>•  béâriagiB  toc  great,  serving. 


together  with  them,  to  tustain  some 
large  weight 
Punehimffimd  Plate-cuttinç  Machine. 
The  opération  of  punching  holes 
through  thick  métal  plates  requires 
machinery  of  a  very  massive  de- 
scription, on  account  of  the  violent 
strains  to  which  it  is  subjected; 
and  the  power  of  thèse  machines 
being  exerted  only  at  intervala^  it 
is  necessary  to  appîy  some  means  of 
rendering  the  motion  tolerably  uni- 
form,  and  thereby  diminishing  as 
much  as  possible  the  violence  of 
the  strain.     This  is  effected  by 
setting  in  motion  a  heavy  fly-wbeel, 
80  that  the  power  expended  in 
giving  a  certain  velocity  to  the 
wheel  shall  be  stored  up  till  the 
opération  of  punching  commences, 
which  tends  to  retard  the  motion  : 
the    accumulated  power   in    the 
wheel  will  then  tend  to  maintain 
the  apeed,  and  thus  an  approxima- 
âfimUk  W)Sjatm.\s»3^<(yELU  ohtained. 
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PURPLE  LA.KE. 
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broad  slide,  xnoved  vertically  np 
and  down  by  an  eocentric  fixed  on 
the  end  of  a  shaft  paaûng  length- 
wise  throagh  the  frame  :  on  this 
ehaft  there  is  a  large  wheel,  which 
receives  motion  from  a  pinion  on 
another  shaft  canying  the  €7- 
^beel  and  driving-pulieys.  The 
punchei,  the  number  of  which 
varies  aocording  to  the  tize  of  the 
holes,  are  fiied  in  the  iower  end  of 
the  vertical  sliding  pièce,  and  im- 
mediately  under  them  ii  fixed  a 
pièce  of  steel,  called  the  dies, 
which  bas  holesinitto  correspond 
with  the  punehes.  The  plate  in 
which  holes  are  to  be  punched  is 
fastened  upon  a  travelling  table  in 
front  of  the  machine;  and  the  slide 
bdng  up,  and  the  surface  of  the 
table  level  with  that  of  the  dies, 
the  part  where  the  h<^es  are  to  be 
punched  is  placed  between  the 
punehes  and  the  dies,  so  that  wfaen 
the  machine  is  set  in  motion,  the 
punehes  are  forced  throogh  the 
plate  by  the  action  of  the  ecoentric, 
and  the  pièces  driven  ont  &11 
throngh  the  h<des  in  the  dies: 
after  the  punehes  bave  risen  above 
the  surface  of  the  plate,  the  tra- 
velling  table  is  set  forward  to  the 
required  distance  by  self-acting 
apparatus,  and  the  opération  is  re- 
peated  by  the  machine  tiU  the  re- 
quired number  of  holes  has  been 
punched. 

The  plate-cntting  apparatns  oon- 
sists  of  two*steel  plates,  forming  a 
pair  of  shears;  the  Iower  plate  is 
fixed  on  the  frame  of  tiiie  machine, 
and  the  upper  one  is  attached  to  a 
slide,  as  in  the  case  of  the  ponches, 
acting  in  a  similar  manser.  The 
shears  are  rooved  by  the  tame 
shaft  as  the  punehes,  and  act  while 
the  punehes  are  beisg  ndsed: 
sometimes  they  are  plaeed  at  the 
top  of  the  punching  slide. 

Punt,  in  navlgatioR,  a  soft  of  oblong, 
flat-bottomed,  small  boii,  with  a 
sgnare  bead  aod  steni 

PurâecA'Stonef  ao  tllai!&iï^  sandstone, 
hsLrsh  and  roagh,  ni  a  dîMgreattble 
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ash  colonr,  Tery  heavy,  and  mo- 
deritely  bard  ;  of  a  texture  uot  very 
compact,  bat  tomewbat  porons,  and 
oompoaed  of  an  angular  grit,  ce- 
mented  togeiher  by  an  earthy  spar. 
It  cuts  freely,  and  with  a  tolerably 
«▼en  or  smooth  suriace,  but  will  not 
take  a  polish  :  it  is  usèd  principally 
in  London.  The  quarries  are  in 
the  island  of  Pmrbeck,  Dorsetshire. 

PmrlmBf  in  carpentry,  those  pièces  of 
timber  that  Ue  acrots  the  rafters  on 
the  inside,  to  keep  them  from 
ainking  in  the  middle 

Pmrple,  the  thvd  and  last  of  the 
•econdary  colours,  is  oomposed  of 
red  and  bine,  in  the  proportioas  of 
five  of  the  former  to  eight  of  the 
latter,  which  constitutes  a  perfect 
pnrple,  or  one  of  soch  a  hue  as  will 
neutralize  and  best  contrast  a  per- 
fect yellow  in  the  proportion  of 
thirteen  to  three  of  surface  or  in- 
tensity.  It  forms,  vs^hen  mized 
with  its  co-secondary  colour,  green, 
the  tertiary  colour  olive,  and 
when  mixed  with  the  remaining 
seoondary  orange,  it  constitotei  the 
tertiary  colour  russet. 

Pwrple  BUtck  is  a  préparation  of 
Biadder,  of  a  deep  purple  hue,  ap- 
proaching  to  black  ;  its  tints,  with 
white-lead,  are  of  a  purple  colour. 
It  is  very  transparent  and  power- 
ful,  glazes  and  dries  well  in  oil,  and 
is  f  durable  and  eligible  pigment, 
belonging  perhaps  to  the  semi- 
neutral  class  of  marrone. 

Purple  lâikt,  The  best  purple  lake, 
so  called,  is  prepared  from  cochi- 
neal,  and  is  of  a  rich  and  powerful 
colour,  inclined  to  crimson.  Its 
character  as  a  pigment  is  that  of  a 
cochineal  lake,  làready  described. 
It  is  fugitive  both  in  glazing  and 
tint,  but,  used  in  considérable  body, 
as  in  the  shadows  of  draperies,  &c., 
it  will  last  under  favourable  cir- 
cumstances  a  long  time.  Lac  lake 
resembles  it  in  colour,  and  may 
supply  its  place  more  diâx^V^^viL-S 

Pw^Vt  Ochrc,  OT  Mwwpol  PurçW^NS' 
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Dean,  in  Gloucestershire.  It  is  of 
a  murrey  or  chocolaté  colour,  and 
forms  cool  tints  of  a  purple  hue, 
with  white.  It  is  of  a  similar 
body  and  opacity,  with  darker 
colour  than  Indian  red,  which  has 
also  been  classed  among  purples, 
but  in  ail  other  respects  it  re- 
sembles  that  pigment.  It  may  be 
prepared  artificially,  and  some  na- 
tural  red  ochres  bum  to  this  colour, 
which  has  been  employed  under 
the  dénomination  of  violet  de  mar, 

Purple  wood  is  from  the  Brazils,  im- 
ported  in  logs  from  8  to  12  inches 
square,  and  8  to  10  feet  long,  prin- 
cipally  used  for  ramrods,  buhl- 
work,  marqnetry,  and  tumery 

PurscTy  the  cashier  or  paymaster  of 
mines;  also  the  paymaster  of  a 
ship 

Purêiùvantf  inheraldry,  amessenger 
who  formerly  attended  the  king  in 
his  wars,  or  at  the  council  table, 
and  ultimately  became  herald 

Putealy  the  enclosure  surrounding 
the  opening  of  a  well,  to  protect 
persons  from  falling  into  it.  It 
was  either  round  or  square,  from 
3  to  4  feet  high.  There  is  a  round 
one  in  the  British  Muséum,  made 
of  marble. 

Putlogs  or  PuilockSf  in  building,  are 
short  pièces  of  timber  about  7  feet 
long,  used  in  building  scaffolds. 
They  lie  at  right  angles  to  the  wall, 
with  one  of  their  ends  resting  upon 
it,  and  the  other  upon  the  pôles 
which  lie  parallel  to  the  side  of  the 
wall  of  the  building. 

Putlog-holes,  small  holes  left  in  walls 
for  the  use  of  the  workmen  in 
erecting  scaffolding 

Putty,  in  the  arts,  a  kind  of  paste 
used  by  glaziers,  composed  of 
whiting  and  linseed  oil  (with  or 
without  white-lead),  beaten  toge- 
ther  to  the  consistence  of  a  tough 
dough 

PuzzolanOy  or  PouzzolanOy  in  mine- 
ralogy,  a  volcanic  sand  of  a  violet 
red  colour,  (the  pulvis  Puteoli  ci 
PJJny,)  brought  from  Italy,  which 

/orms  a  cernent  that  hardens  under 


water.  It  appears  to  be  a  speciei 
of  argillaceous  earth  that  probably 
has  been  calcined  and  then  ejected 
from  a  volcano.  Its  constitiients 
are  silex,  alumina,  oxide  of  iron, 
and  a  little  lime.  It  was  first  dog 
out  of  the  earth  by  the  Romani 
near  the  town  of  Pouzzol,  net  far 
from  Vesuvius.  The  environs  of 
Rome  furnish  it  equally.  It  has 
been  found  in  France  in  the  ex- 
tinct  volcanoes  of  Vivares.  There 
are  a  few  régions  exposed  to  ig- 
neous  agency  which  are  destitute 
of  it,  but  it  présents  itself  under 
very  différent  physical  appeir- 
ances,  —  sometimes  pulveruloit, 
sometimes  in  coarse  grains,  ofken 
in  slag,  pumice,  tufa,  &c.  Its 
colour,  which  is  generally  brown, 
passes  to  yellow,  gray,  and  black. 
The  only  préparation  this  matenal 
undergoes  previous  to  use  is  that 
of  pounding,  or  grinding  and  sift- 
ing,  whereby  it  is  reduced  to  pow- 
der,  in  which  state  it  is  beaten  to 
a  proper  consistency  with  a  due 
proportion  of  lime.  Artifidil 
pouzzolano  is  also  much  used,  and 
is  produced  by  pulverizing  the 
clay,  the  psammite,  or  the  arène, 
which  is  soluted,  and  the  strewing 
a  layer  of  it,  about  four-tenths  of 
an  inch,  on  a  plate  of  iron,  heated 
to  a  point  between  a  cherry-red 
and  forging  beat.  It  is  left  till  it 
be  raised  to  the  same  degree,  for 
a  space  of  tinie  which  varies,  for 
each  kind  of  material,  from  five  to 
twenty  minutes.  It  must  be  con- 
tinually  stirred  with  a  small  rod, 
in  order  that  the  whole  of  the  par- 
ticles  may  be  uniformly  calcined. 

Pycnosiyle,  that  arrangement  of 
Greek  or  Roman  columns,  in 
which  the  intercolumniations  are 
equal  to  one  diameter  and  a  half 
of  the  lower  part  of  the  shaft 

Pyramidy  in  geometry,  is  a  solid 
ligure  whose  base  is  a  polygon, 
and  whose  sides  areplain  triangles, 
\\\eVi  «>€seTÀ^\xi\%  TCkfcctvEi^  in  one 

Pyrites,  vtv  TOMttewXftÇî ,  ^  waxck.^  ^'hcoX 


64 


PYR 


QUâRTER-GALLERY. 


QUA 


1 


ing  a  large  portion  of  sulphur; 
native  compounds  of  sulphur  with 
différent  metals,  and  more  espe- 
dally  with  iron.  The  term  is 
derived  from  the  use  to  which  the 
stone  was  formerly  applied,  that  of 
obtaining  sparks  by  percussion,  an 
application  of -pyrites  mentioned 
by  Pliny. 

PyriteSf  Copper,  in  mineralogy,  a 
combination  (sulphuret)  of  copper 
and  sulphur,  being  the  most  com- 
mon  ore  of  copper 

Pyrites,  Inm,  in  mineralogy,  a  com- 
bination (sulphuret)  of  iron  and 
sulphur,  one  of  the  most  abundant 
minerais  in  nature 

Pyrometer,  in  chemistry,  an  inttru- 


QUA 

QuADRA,  in  architecture,  a  name 
given  by  VitruTius  to  the  square 
pièce,  commonly  called  the  sodé, 
used  to  support  the  pedestals 
of  statues,  vases,  and  other  orna- 
ments 

Quadra,  the  bands  or  fillets  of  the 
lonic  base,  between  which  the 
scotia  or  hollow  occurs;  also  the 
plinth,  or  lower  members  of  the 
podium 

Quculrangle,  a  figure  havingfourangles 
and  four  sides 

Quadrant j  the  fourth  part  of  a  drde, 
being  bounded  by  two  radii  per- 
pendicular  to  each  other,  and  a 
quarter  of  the  circumference,  or 
90  degrees 

Quadrature,  the  finding  a  square  eqnal 
in  area  to  another  fig^e 

Quadrifore»,  folding  -  doon  whose 
height  was  divided  into  two. 
Folding-doors  whidh  opened  in 
one  height  were  termed  foreâ  val- 
vatœ,  or  valva.  Vitruvius  diiected 
the  doorways  to  be  made  wider 
when  thèse  were  used,  and  the 
height  to  be  increased  when  the 
folding-doors  were  divided  in 
height  The  difores  of  Yitiwhxa 
were  two  single  doors» 
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ment  for  measuring  very  high  tem- 
peratnrei,  dependmg  on  the  uni- 
form  and  permanent  contraction 
of  pureday 

Pyrometer,  a  conirivance  for  ascer- 
taining  the  température  of  the 
floes  of  boilers,  by  fixing  an  iron 
wire  at  the  baèk  of  the  flue,  and 
Connecting  it  to  a  lever  in  front  of 
the  boiler,  which  indicates  the  de- 
gree  of  expansion  and  consequently 
the  température 

Pyx,  Pir,  a  tabernacle  or  shrine,  a 
depository  for  the  Host,  or  con- 
secrated  wafer,  used  in  Roman 
cérémonies.    (See  Theoreca,) 

Pyx,  in  navigation,  the  box  in  which 
the  nantiod  compass  is  suspended 


QUA 

Quarry,  a  place  underground  from 
whence  are  taken  marble,  freestone, 
slate,  limestone,  and  other  stones 
proper  for  building  and  paving 

Quarry,  a  pane  or  pièce  of  glass  eut 
in  a  lozenge  or  diamond  form 

Quarter,  in  heraldry:  this  word  is 
sometimes  used  for  an  escutcheon 
or  coat  of  arms  :  there  are  sixteen 
quarters  required  to  prove  nobility 

Qitarter  (ship's),  the  after-part  of  the 
top-side 

Quarters,  in  building,  those  slight  up- 
right  pièces  of  timber  placed  be- 
tween the  puncheons  and  posts, 
used  to  lath  upon.  Thèse  are  of 
two  sorts,  single  and  double:  the 
single  quarters  are  sawn  to  4 
inches  thick  and  4  inches  broad; 
the  double  quarters  are  sawn  to  4 
inches  square.  It  is  a  rule  in  car- 
pentry  that  no  quarters  be  placed 
at  a  greater  distance  than  14  inches. 

Quarter-deck,  in  ship -building,  the 
short  upper  deck  from  the  after- 
most  end  of  the  main  chains  to  the 
stem 

Quarter-gaUery^  tbft  ^t^v^çtàsL^g,  «îss^^- 

stem 
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Quarter-pieeeÊ,  the  carved  fignret  at 
the  aft-ptrt  of  the  qiintar-gaUeiy 
which  joint  to  the  taffirail,  and 
forms  the  boundary  of  the  stem 

Quartermg,  ia  henddry,  the  act  of 
dividing  a  coat  of  armt  into  fcMir  or 
more  quarters,  by  parting,  coaping, 
&c^  by  peq)eadicular  and  hori- 
zontal Unes.  The  sovereigB  of  Great 
Britain  in  the  fint  quarter  bears 
gules,  the  lions  {wssaat,  or,  &c.;  in 
the  second,  formeriy,  azore,  ihree 
fleurs^e-lis,  &c. 

QwUrefoUf  an  omament  of  fréquent 
occnrrence  in  Gothic  architecture, 
formed  by  a  moulding  disposed  in 
four  segments  of  dreles 

Queertf  in  mining,  crerices  in  Iodes 

Queen-postf  a  vertical  timber  sup- 
porting  the  rafters  of  a  trus&ed 
roof 

Quercitron  Lake^  or  Qiiercitron  YeU 
loWf  is  what  ifs  name  implies.  It  is 
dark  in  substance,  in  grains  of  a 
glossy  fracture,  perfectly  transpa- 
rent, and  when  ground  is  of  abeau- 
tifîil  yellow  colour,  more  durable 
than  the  common  yellow  lakes,  al- 
though  not  perfectly  permanent. 

Quick  limcy  such  lime  as  is  in  the 


RAB 

Rabbet,  that  part  of  the  keel,  stern, 
and  stern-post  of  a  ship  which  is 
eut  for  the  plank  of  the  bottom  to 
fit  into  ;  the  edges  of  plank  or  deal 
for  bulk-heads  that  are  lapped  one 
over  the  other,  and  wrought  square, 
making  each  side  of  the  bulk-head 
a  smooth  surface  to  the  distance  of 
two  rooms  and  spaces 

Rmck,  in  mining,  an  inclined  plane  on 
which  the  ore  and  slime  are  washed 
and  separated 

Maci,  a  fiât  bar  with  teeth  on  one 
side,  to  work  into  those  of  a  piniou 

Rackinçy  in  mining,  a  process  of  se- 
parating  small  ores  from  the  earthy 
particlcs  by  mteans  of  an  indined 
woodenframe:  the  imporities  being 
washed  off,  the  ore  remaining 
iiear  the  head  of  the  rock  is  taken 
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canttic  or  moat  active  atate,  and 


«f  openrting  upoB  différant  aob- 
staaoes  with  wÛdi  it  Bsy  oone  in 
contact  It  k  qnite  tfae  oppoate 
in  its  qoahtiei  aad  pn^iertieB  to 
that  which  bas  fidleii  dowa  iato  a 
powdery  ttate,  in  conaequeBoe  of 
being  saturated  with  watar  and 
carfooDÎc  add  gas  or  fixed  air,  er 
which  is  slaked  and  beomie  «Me. 

QmekAïKirky  Ûkt  short  piecea  between 
the  ports  withiaaide  a  ahip 

Qffsmk,  in  boilding,  a  pièce  of  groand 
taken  ont  of  any  legular  gvoaad- 
{dot  or  lloor  :  thus,  if  the  groaad- 
plot  be  oblong  or  aqnare,  a  pièce 
taken  out  of  a  corner  to  nudce  a 
court  or  yard,  &c.  is  called  a 
quink 

Q^irkJ  a  small  acute  channel  or  recess, 
much  used  between  mouldings  in 
Gothic  architecture  :  in  Gredan  ar- 
chitecture oTolos  and  ogees  are 
usnally  quirked  at  the  top,  and 
sometimes  in  Roman 

Quoina  ofatwtet  the  corners  of  brick 
or  stone  waUs  :  when  they  stand 
out  beyond  the  brick-work,  they 
are  called  *  rustic  quoins' 


RAD 

from  thence,  and  undergoes  ton- 
ing 

Radiant  point  j  any  point  from.  which 
rays  proceed 

Radius,  in  geometry,  the  semi-diame- 
ter  of  a  cirde,  or  a  right  Une  drawn 
from  the  centre  to  the  Une  of  dr- 
cumference  ;  in  anatomy,  a  bone  of 
the  fore-arm,  whidi  accoa^MUiies 
the  ulna  from  the  elbow  to  tfae 
wrist 

Eadha-rods,  the  guiding  rods  in  a 
paralld  motion,  jointed  to  the  cou- 
necting-links,  to  counteract  the  Ti- 
bratory  motion  communicated  by 
the  beam,  by  guiding  the  links  so 
that  there  is  a  point 

RqfterA,  in  carpentry,  the  secondary 
timbers  of  a  house;  the  timbers 
let  into  the  great  beam 


RâG 
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i2â^-«/on«,in  mineralogy.  TheKentish 
rag-»tone  is  a  kind  of  Mme-stone, 
much  preferred  to  other  stonet  of 
a  similar  nature:  it  is  foand  in 
beds  varyin^  from  6  ioches  to  3  feet 
in  thickness,  and  is  composed  of 
the  foUowing  substances  :  carbo- 
nate of  lime,  with  a  little  magnesia, 
92*6  ;  earthy  matter,  6  5  ;  oxide  of 
iron,  0*5;  carbonaceous  matter, 
0*4  ==  100.  This  stone  is  now 
much  used. 

Rail  or  life  guardst  in  locomotive  en- 
gines,  strong  iron  rods  reaching 
down  within  about  2  incbes  of  the 
railsy  to  catch  and  throw  to  one 
side  any  obstruction  vvhich  may  be 
on  the  rails 

Rails,  the  moulding  omaments  in  the 
top-side,  likewise  in  the  head  and 
stem  of  a  ship 

RailwaySy  or  roads  in  which  tracks  of 
irou  or  other  smooth  material  are 
laid  for  the  easy  passage  of  whed- 
carriages,  appear  to  hâve  been  in- 
troduced  between  the  years  1600 
and  1650,  in  the  neighbourhood  of 
Kewcastle,  to  facilitate  the  carnage 
of  the  coals  from  the  pits,  in 
*waynes'  or  waggons,  to  the 
^  staythes'  or  discharging  places  on 
the  Tyne.  In  1676  they  were  de- 
scribed  to  be  thus  formed  :  "  The 
manner  of  the  carnage  is  by  laying 
rails  of  timber  from  the  colliery  to 
the  river,  exactly  straight  and  pa- 
rallel;  and  bulky  carts  are  made, 
with  four  rollers  fitting  those  rails, 
whereby  the  carnage  is  so  easy, 
that  one  horse  will  draw  down 
four  or  five  chaldrons  of  coals." 
Thèse  "  rails  of  timber"  were  laid 
upon  transverse  timbers  or  sleepers, 
and  secured  with  pegs  of  wood,  the 
sleepers  being  embedded  in  the 
material  of  the  roadway. 

Before  the  year  1716,  it  became 
the  practice  to  preserw  the  edges 
of  the  rails  by  nailiug  thin  plates 
of  malléable  iron  upon  their  upper 
surfaces  in  places  where  tbe  dnugfat 
was  barder  than  usoaL  Abont  the 
year  1767,  cast-iron  bartweretuh- 
stituted  for  the  wooden  rails,  and 


this  change  is  said  to  hâve  been 
fioggested  by  the  wish  of  the  iron- 
masters  to  keep  tbeir  fomaces  at 
"work  dnring  a  aeason  of  unusual 
dépression  in  the  market  value  of 
their  manufactures.  Thèse  iron 
ban  were  found  too  valuable  to 
admit  of  a  retum  to  the  wooden 
raik,  and  improvements  of  various 
kinds  were  introduced.  Thus  the 
rails  were  cast  in  the  form  oi  loog 
naiTow  plates,  with  a  vertical  rim 
ai(mg  one  side  (the  transvârse  sec- 
tion resembling  the  form  of  the 
letter  L),  and  thus  the  wheds  of 
tite  waf^ns  were  retained  in  their 
places  without  the  projecting  rims 
or  flaages  which  were  required  for 
wheds  nuuiing  on  the  plain  rails 
or  bars.  Thèse  rails  were  called 
'tram'  ot  'plate  rails,'  and  thus  dis- 
tinguished  from  subséquent  forms 
of  iron  rails  which  were  introduced 
to  dispense  with  the  longitudinal 
timbers  heretofore  required  beneath 
them,  by  casting  the  rails  of  suffi- 
dent  depth  to  carry  their  load,  and 
of  reduced  vddth,  the  flanged- 
wheels  being  retumed  to.  Mallé- 
able-iron  rails  were  introduced 
about  the  year  1815,  at  coal-woiks 
in  Cumberland,  with  a  view  to  re- 
medy  the  defect  of  fréquent  break- 
age,  to  which  those  of  cast  iron 
were  liable:  thèse  malleable-iron 
rails  were  simply  bars  of  iron  from 
2  to  3  feet  in  length,  and  1  to  2 
inches  square  ;  but  the  narrowness 
of  their  surface  was  found  to  injure 
the  wheels  so  severely,  that  the 
restoration  of  cast-iron  rails  ap- 
peared  likely,  when  an  ingénions 
invention  was  made  by  Mr.  Birkin- 
shaw,  wbo  obtained  a  patent  in 
October,  1820,  for  bis  improve- 
ments, which  oonsisted  in  passing 
bars  of  iron,  red-hot,  between  rollers 
having  indentations  in  their  péri- 
phéries, corresponding  with  the  in- 
tended  shape  of  the  rails.  By  this 
mode  malleable-iron  rails  were 
rolled  in  lengths  of  12  or  15  feet 
each,  and  could  be  formed  in  any 
required  shape,  the  section  var^'^ 
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lliroMghoiit  the  Iciigth,  bo  aa  to 
^Ivc  lucrcaacd  depth  and  width  at 
tlie  point!  iatermediate  betwcfti 
tlip  intcndpd  bearinç  places.  The 
rai]«  DOW  generally  used  aie  pro- 
duced  iu  a  «imilar  manner,  and  the 
permanent  way  c^oniiats  af  a  levelled 
surface  of  roadway  formed  wilh 
metalling  or  suitable  ballas^ng, 
tTaniverse  aleepere,  commonly  of 
larch,  about  it  feut  in  length,  8  ta 
10  incbes  in  nidtb,  aad  about  6 
incheg  deep.  Tbeae  sleepers  are 
lajd  from  2  feet  6  inches  ta  3  feet 
npart,  and  taddles  nr  cliatrs  of  cast 
iron  ate  fostcned  upon  tbein  «ith 
spikee.  Two  o(  theae  diaiis  are 
liied  upon  rach  alceper,  Bt  £ucb 
distnnce  apait  Ihat  the  rails,  wben 
placfd  in  tbcm,  sball  bave  the  in. 
tend«l  distance  or  gaur/e  between 
theni.  commonly  i  fect  8^  inches. 
Tlic  rails  are  parallel  tbrau^aut, 
and  of  a  fann  res«mbling  that  of 
Ibe  letter  X  laid  ou  une  «de.  the 
deplh  of  the  rail  being  about  fi 
iucbca,  the  wiillh  over  the  tnp  and 
bottam  abaut  2^  inches.  and  the 
tliickneaa  of  the  middle  vertical  rïb 
about  ^  inch  ;  ail  the  angles  of  the 
sectiaq  being  carefully  rctnoved  liy 
rounding  the  meetings  of  the  seve- 
ral  surfaces.  For  the  '  broad.gauge,' 
in  which  the  rails  are  laid  7  feet 
spart,  continuons  longitudinal  tinj. 
bers,  about  12  inches  square,  are 
employcd,  and  conneclcd  by  cross- 
timbers  framed  to  thcm.  Tbe  rails 
aie  of  a  brïdged  or  archcd  section, 
and  rolled  wïth  a  projccting  plaie 
along  eacb  si  de,  bolts  passing 
thiough  wbidi  secure  the  raiU  to 
the  luDgitudinal  timbcra. 

The  tlieory  of  a  perfect  railway 
reqnirea  that  it  shauld  be  levcl  in 
its  vertical  position  and  nniforni  in 
direction.  Practically,  thèse  con- 
ditions are  sacriSeed  nithin  certain 
timits  ;  but  the  altainment  of  great 
speed  and  safety,  upon  the  présent 
locomotive  System,  forbid»  any  very 
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vrorke,   bridges,   viadiicts.  &c., 
obtaia   the  required  inclination 
surface  and  direction.      Tbe  ci 
per  mile  at  vhich  the  principal 
British  railwaya  hâve  been    c 
structed  ma;  be  thus  stated  ; 
Arbroatb  and  Fotfar     .    .  £  9,213 
Chester  and  Birkenbead    .     34,19H 
SubUn  and  Drogheda  .     .     15,553 
Dublin  and  Kiugslown      .     59,122 
Dundee  and  Arbroatb  .     .       8,570 
Durbarn  and  Suuderland   .      14,281 
Eastern  Countiea  &  Norlh- 1   je  i- 1 

em  and  Enstem  /      ' 

Edinhurgh  and  Glasgow  .  35,024 
Glasgow,  Paisley,  and  Ayr  20,607 
G!asgow,Paisley,&Greenock3S,015 
Grand  Junction  ....  22,293 
Great  North  of  England  .  26,^5,^ 
Great  Western  ....  56,373 
HoU  and  Selby  ....  22,290 
Liierpool  and  Manchester  50,923 
Londou  and  Birmingham  .  52,8S2 
London  and  BlacLwall. 
London  and  Brigbton  . 
London  and  Croydon  .  .  80,400 
London  and  Greenwich  .  2G(),322 
London  and  South  Western  27,874 
Manchester  and  Birmingham  G;,000 
Manchester  and  Bolton  .  GI,â24 
Manchester  and  Leedï  .  .  47,824 
Midland  and  Bristol  and  1      „,.  ,^ 

BinninghaiQ  J  ' 

TJewcastle  and  CarliBle  -  13,370 
Newcastle  and  Darl  ^ 
Newcastleand North  Sliields  44,233 
Union  an  '  ' 
and  Preslon 
Preaton  and  Wwe  ,  .  '.  23,261 
Sheffield  and  lianchestcr  .  48,543 
South  Eastcm     .     .     ■ 

TaffVale 10,597 

Ulster 13,94« 

Yarmouth  and  Norwich  . 
York  ajid  Nortb  Midland  .  23,066 
The  avcrage  çiumlilies  per  mile 
of  the  several  ilcms  required  in  the 
formation  of  a  double  Une  of  rail- 
way, of  the  4-ft.  8i-in.  gauge,  up 
to  the  completion  of  ihe  permanent 
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follows  :  The  averaje  esrth-ivorka 
in  312  milcB,  comprised  in  tan 
completed  railwayB,  amount  ta 
103,330  cubic  yarda  per  mile. 
LddiI  requircd,  12  acrca.  BiUut- 
ing,  30  feet  viJe,  18  inches  thick, 
HHUO  cubic  yntàn,  Sleepers,  Sfeet 
long,  10  K  £i  lucbïs,  placed  2  feet 
G  iDi:hea  apnrt,  11,733  cubic  feet, 
or  2'ib  loads  of  limber,  or  4224 
sieepera.  Raib  in  15-feet  lengibs, 
I40S  lenphs:  welglit,  at  b6it>i. 
per  yard,  178  tons.  Cliair»  for 
joiiita  of  rails,  1408  in  numbcr, 
neighing-,  Bt  20  Iba.  each,  1 2  tong, 
Il  cyiU.  1  qr.  20)ïs. :  intennediite 
cbairs,  2  feet  6  inebes  apart,  7040 
in  numlier,  'weigbing,  at  15  Al. 
eacb,  47  toni,  2  cwts.  3  qrs.  12  As. 
Oak  trenûla  and  iron  epilua,  16,896 
of  eacb  ;  with  8448  wooden  keyi 
for  fiiing  thE  raits  in  the  cbairs. 
Felt,  far  chairs,  in  pièces  10  x  [j 
inchea,  2933  square  feet.  Timber 
iu  side  fcuces,  patts  8  feet  long, 
6x4  inchea,  9  feet  apart  ;  4  raîla, 
5x2^  inches;  intermediate  stay, 
3x2  inches:  total,  llOloada. 

Of  the  quautity  of  masonry  in 
briiliçes,  viadneU,  culverts,  draina, 
retninini;  walls,  &.C ,  an  average  of 
B  fen    cases  gives  110,000  cubic 

/lailitai/ chnira,  the  pièces  of  cait 
iroii   nhicti  û\  the  rails  la  the 

Raiiiè'fu  a  meteor  in  the  form  of  a 
parti  roloured  arch  or  semidircle 
t\hiliLted  in  a  raïuv  sk>.  opposite 
to  the  Sun  and  cansed  by  the 
réfraction  of  bia  ravs  in  the  drops 
it  talling  rain  it  never  appcara 
DTcater  tbao  a  aemicnrcle,  but  often 
niuch  teaa  it  is  always  double, 
ihcre  being  what  ib  tenned  the 
'upinor  and  iiifenor,  at  pnmary 
aiiil  necondary  rainhom  Ihev  al 
u,i><i  evhibit  the  seven  pnsmatiL 
colnnrs  and  the  whole  of  Ihis 
phcnomenoR  lie  pends  upon  the 
c-\\i  of  the  Sun  falhng  od  sphen 
rai  riropa  of  watcr,  and  bemg  m 
Uni:  I  vnage  througb  them  re 
fr,Ll<.ilamlr^aected 


for  ir 


Rnm-jBvgf,  an  ir 

Buriiig  Ibe  deplb  of  rain  mai 
A  very  simple  and  excellent  iii 
ment  for  this  purpoae  ia  shov 
tig.  1.      It   cansists  of  a   Lopper 


I  jtllt 


libe 


ter     Tl 

glags  1  ottk  tli  4 
placed  m  a  small  atand  n 
lurfnroaof  the  ground  to  proteut 
the  bottle  froni  the  action  of  the 
Sun.  The  aniount  of  rain  fallen  i 
a  given  time  is  measurcd  in 
graduated  glaaa  jar,  one-te"th  H 
arca  of  the  funnel,  slmilar  to  ibat 
abown  în  the  figure,  and  so  divided 
that  cvery  incli  in  depth  of  the 
tube  shatl  indîcate  one-tenth  of  an 
inch  falUng  in  the  funnel.  The 
aniouiit  of  rain  faUing  can  1 
Snrcd  by  such  au  instrun 
Virtli  P^it  of  an  inch,  ( 


ies! 

An  instrument,  fig.  2,  ia  alsa 
)1SR(I  for  mcasuring  the  fail  of  ra 
It  cDusiats  of  a  cyUDder  of  copper 
or  otiier  uieta],  froro  5  to  7  incbes 
în  diaraeter,  and  30  inchea  long. 
A  float,  juat  ao  much  smaller  bj  ~ 
aUon    'A   \Q   râs.  îteâLi   -wVin,  ».  > 

becomes  tl\\elT«"A\\  ■wa.'wîî.tt  ^«>at*. 

Viittiin  Vïic    c^VïTvi'iT,   ™^  '^'*  " 


centre  of  the  float  Ix  sttaehed  bd 
Dpright  gtaff,  marked  in  încliea 
tenths  of  m  încb,  wbich,  rinng 
tfarough  a  hole  at  the  bottom  oT 


the  [unnel,  aa  shown  in  the  fgare, 
indicates  the  depth  of  rain  reeeived 

into  the  gauge. 

This  inatrument  is  ïery  impie, 
and  show»  the  amount  af  rai»  col- 
lected  npon  mère  inspection  ;  it 
bas,  however,  been  proTed  that  in 
hiUy  distrids  and  EipoMd  situa- 
tions, nhen  the  itaff  riaei  but  a 
jmill  distance  *boTe  the  receÎTing 
mrface  of  the  gauge,  owing-  to  the 
rain  being  orrïed  aleng  with  the 
vind  in  a  slanting,  and  freqnently, 
on  the  tops  of  high  hilts,  almost  ïn 
s  horizontal  direction,  that  the 
staff,    though    of  Bmall    diameler, 

which  nins  down  the  stafT  and 
causes  a  much  larger  quantitr  to 
he  coUected  than  is  properly  due 
ta  the  rain-faJL  (Some  interesting 
eiperiments,  sbo^ng  the  incor- 
rect mults  gîren  by  thèse  rain- 
gauges,  will  be  fbund  in  a  '  Seport 
on  the  Snpply  of  Surplus  TTater 
to  Manchester,  Salford,  and  Stock- 
port,'  by  S.  C.  Homersham,  Civil 
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EnginecT.)  Vhen  thèse  kind  of 
rain-gangea  are  used,  the  rod 
■honld  be  moreable,  Stting  loMely 
the  socket  or  the  float,  and  only 
[daced  in  the  gange  «hen  the 
depth  of  the  lain-fall  ta  ta  be 
aseertained. 

SainHne,  a  amall  rope,  or  Une,  aome- 
times  used  to  fonn  the  sheer  of  a 
ship,  and  to  set  the  beama  of  the 
dtCkfair 

Ratt,  in  mïning,  an  obhqne  vem 

Jtaie,  in  ship-building,  an  oMuse 
angle,  sucb  as  the  stem  and  atem- 
posta  nake  with  the  ked  of  a  ship 

Sdte  itfa  ëkip,  ail  tiat  part  of  the 
hull  which  hangs  orer  both  «ids 
oftheked 

KaUiiff  maaldinj,  in  joinery,  a  monld- 
îng  whose  arriaes  are  inehned  ta 
the  horizon  in  any  given  angle 

Km^,  in  band-raihng,  a  emcaiity 
OQ  the  nppet  side,  frained  o^er 
risen,  or  OTcr  half  or  qnarter  apan, 
by  a  suilden  lise  (^  the  steps 
abore,  whieh  freqnently  occaaî 
a  knee  aboTe  the  ramjt 
îampant,  in  heraldry,  B  tenn  apphed 
to  a  lion,  léopard,  &c.,  atanding  on 
bis  hind  legs,  in  the  escutebeoD, 
with  his  fore  feet  resred  up  in  the 
posture  of  clawtng 

Rampanl  Arck,  one  whose  abatmenti 
spring  from  an  tncUned  plane 

Ranges,  pièces  fixed  to  the  inside  of 
B  ship  to  belay  the  ropea  ;  ood 
sometimes  cipreased  for  those  be- 
tween  the  ports  wbereonthe  ahoti  lie 

Ratp,  a  rough  file 

Ratchell,  loose  stones 

Ratehel-brace,  a  tool  for  drSHng  a 
hole  in  a  narrow  plme  wh«re  there 
is  not  nifficient  roora  to  nae  the 
Common  btace;  a  ratchet-whedis 
fixed  on  the  driil -socket,  and  torned 
by  a  handle  with  a  atrong  spnng 
attaehed  to  force  round  the  socket 
on  the  forward  motion,  end  dipi 
over  the  teeth  on  the  backwud 

Ratio  is  the  relation  of  two  quanti- 
ties  of  the  aame  kind  with  reqKCt 
to  quality,  and    is   divided    into 

arithmeticàl  «nd  geometrical 
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RaiHneff  in  ship-rigging,  small  Imes 
that  traverse  the  shrouds  of  a  ship 
horizontally,  at  regular  distances^ 
and  form  ascending  ladden  to  th» 
mast-head 

RebatCy  a  deep  grooye,  or  cfaaimel, 
eut  longitudinallj  in  a  pièce  of 
timber  to  receÎTe  tbe  edge  of  a 
plank,  or  the  ends  of  a  nnmber  of 
planks,  which  are  to  be  secnrely 
fastened  in  it 

Receiver  of  an  air-pumpf  in  pnen- 
matics,  a  glass  vessel  placed  on  the 
top  of  a  plate,  ont  of  which  the 
air  is  exhausted  by  the  pnmp 

RecesSy  a  cavity  in  a  wall,  left  either 
for  ornament  or  use  when  it  is  to 
receive  some  fumitnre,  as  a  side- 
board,  or  to  add  to  the  quantity  of 
room  ;  and  for  ornament  'vÀen 
made  in  the  form  of  a  niche,  to 
give  beauty  and  yarietj  to  the 
building 

Reckoninfff  in  navigation»  the  compu- 
tation  of  a  ship's  way  (usually  by 
the  log),  or  the  act  of  estimating 
the  distance  nm  between  one  part 
and  another 

ReeoncileSy  or  Top  Timèêr-Holhmf  in 
ship-building,  a  mould  sometimes 
used  to  form  the  boUow  in  the  top- 
side,  which  is  called  thereconeiling 
mould 

Rectangle j  a  right  angle  made  by  the 
falling  of  one  line  perpendicolarly 
upon  another 

Rectijicationf  in  chemistry»  is  the 
répétition  of  a  distillation  or  a 
sublimation  several  times,  in  order 
to  render  the  substance  purer  and 
finer,  or  freer  from  earthy  and 
aqueous  particles 

Rectijicationf  in  geometry,  is  the 
finding  of  a  right  line  eqwd  to  a 
proposed  curve 

Rectilinealf  or  Reetittneetrf  consisâng 
of  right  lines 

Rectoryy  a  house  for  the  résidence  of 
the  rector  of  a  parish,  usually  situ- 
ated  near  the  church 

Red  is  the  second  and  interme&te 
of  the  primary  colours,  standing 
between  yellow  and  bine,  and  in 
like  intermediate  relation  aiso  to 


white  and  black,  or  light  and 
shade.  Hence  it  is  pre-eminent 
among  o^nrs,  as  well  as  the  most 
positive  of  ail,  forming  with  yellow 
the  secondary  orange  and  its  near 
rdatives,  seariet,  &c.;  and  with 
bine  the  secondary  pnrple  and  its 
allies,  crimson,  &c.  It  gives  some 
degree  of  wannth  to  âl  colours, 
but  most  so  to  those  which  partake 
of  yellow. 

Red-lead,  Minntmt  or  Saturnine  red^ 
an  andent  pigment,  by  some  old 
writers  confounded  with  einnabar, 
and  called  Sinoper,  or  Synoper,  is 
a  deutoxide  of  lead,  prepared  by 
subjecting  massicot  to  the  beat  of 
a  fomace  with  an  expanded  sur- 
face and  free  accession  of  air.  It 
is  of  a  seailet  colonr  and  fine  hue, 
warmer  than  common  vermillion  ; 
bright,  bot  not  so  vivid  as  the  bin- 
iodide  of  raercnry,  though.  it  has 
the  body  md  opacity  of  both  thèse 
pigments,  and  haa  been  confounded 
even  in  name  with  vermillion,  with 
which  it  was  fbrmerly  customary 
to  mix  it.  When  pure  and  alone, 
light  does  not  alTect  its  colour  ;  but 
white-lead,  or  any  oxide  or  prépa- 
ration of  that  métal  mixed  with 
it,  sooQ  deprives  it  of  colour,  as 
acids  do  also  ;  and  impnre  air  will 
blacken  and  nltimately  metallize 
it. 

Red  Ochre  is  a  name  proper  rather  to 
a  dass  than  to  an  individual  pig- 
ment, and  comjnrehends  Indian  red, 
light  red,  Venetian  red,  scarlet 
ochre,  Indian  oclire,  redding,  rud- 
dle,  bole,  as  well  as  other  absurd 
appellations,  such  as  English  ver- 
million, and  Spanish  brown,  or 
majolica 

Rerfj  in  navigation,  to  contract  a 
sail  by  tying  up  a  portion  of  it  to 
the  yard 

Refectory,  a  refreshment-room  ;  the 
hall  or  apartment  in  a  monastery 

Refining  and  PuddHng  of  Iron.  The 
Chemical  différence  between  cast 
iron  and  wrought  iron  consista 
principally  in  the  différence  of  de- 
gree in  which  fbreign  matters  are 
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présent  in  each,  which  is  in  larger 
amonnt  in  the  former  than  in  the 
latter.  There  are  many  cases  in 
which  wrought  iron  contains  a 
larger  amount  of  impurities  than 
cast  iron,  and  is  yet  malléable; 
'while  cast  iron  of  the  same  com- 
position may  be  very  hard  and 
brittle.  Berzelius  detected  in  a 
certain  kind  of  bar  iron,  18  per 
cent,  of  silex  ;  and  yet  this  iron 
was  still  malléable  and  useful. 
One-tenth  of  that  amount  of  silex 
vnll  make  cast  iron  brittle.  The 
foreign  matters  generally  combined 
with  pig  iron  are  carbone  silicon, 
silex,  sidphur,  phosphorus,  arsenic, 
zinc,  manganèse,  titanium,  chrome, 
aluminum,  magnesimn,  and  cal- 
cium. Each  of  thèse  tends  to 
make  iron  brittle;  therefore,  in 
converting  cast  into  wrought  iron, 
it  is  necessary,  as  far  as  possible, 
to  remove  them.  Carbon  and  other 
foreign  matters  divide  the  crude 
iron  into  two  very  distinct  classes. 
In  the  one,  carbon  is  only  an  acci- 
dentai mechanical  admixture;  in 
the  other,  it  is  in  definite  chemical 
combination.  To  the  first  belong 
the  white  iron  of  heavy  burden, 
and  gray  iron  ;  to  the  latter,  the 
white  iron  of  small  burden,  or  very 
fusible  ores.  From  the  behavioiu: 
of  the  différent  metals  in  the  refin- 
ing  and  puddling  process,  the  pré- 
sence of  silicon  and  silex  appears 
to  exert  a  similar  influence:  it  is 
not  possible  to  remove  silex  from 
white  métal  with  which  carbon  is 
chemically  combined.  The  silex  is 
présent  in  the  form  of  silicon. 
White  métal  of  small  burden  may 
contain  from  5  to  nearly  6  per 
cent,  of  carbon;  and,  if  smelted 
from  pure  ore,  almost  an  equal 
amount  of  other  foreign  matter, 
such  as  silicon.  Upon  the  pre- 
sence  and  form  of  thèse  its  white 
colour  and  crystallization  in  a  de- 
gree  dépend.  Gray  pig  iron  seldom 
contains  more  than  4*75  per  cenl. 
of  carbon,  and  generally  only  from 
3'ô0  to  4  per  cent.     Wlieii  carbon 
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is  présent  to  the  amount  < 
to  3  per  cent.,  it  become 
The  more  this  iron  is  st 

,  the  more  it  forms  fibres, 
bar  iron  resembles  hickor 
in  the  fact  that  it  is  a  coml 
of  fibres  and  spaces.  In  1 
thèse  spaces  are  fiUed  with 
and  that  portion  of  the 
proportional  to  the  finenes 
fibres.  That  portion  of  t 
which  is  not  melted,  whic 
tallizes  too  fast,  or  whose 
ture  crystallization  the  w 
cannot  prevent,  is  in  the  c( 
of  cast  métal,  and  cannot 
verted  into  fibrous  wrougl 
In  the  puddling  furnace  i 
cessary  to  prevent  crystal 
by  manual  labour.  This 
whether  in  the  Catalan  foi 
Woolf 's  oven,  or  the  Germa 
is  partly  accomplished 
blast. 

Reflection  is  the  return  or  re 
motion  of  a  moveable  body 
from  the  reaction  of  som 
body  on  which  it  impinges 

RefleXf  in  painting,  denoteî 
parts  of  a  picture  that  are  si 
to  be  illuminated  by  a  li 
fiected  from  some  other  b 
presented  in  the  pièce 

Refluxy  in  hydrography,  the  eb 
ward course  of  water,flux,  or 
of  the  sea 

Refraction,  in  mechanics,  th{ 
vation  or  change  of  detern 
in  the  body  moved.  In  di 
it  is  the  variation  of  a 
light  from  that  right  line  il 
it  would  hâve  passed  on,  1 
the  density  of  the  médium 
it  aside.  It  is  the  bcnding  « 
of  light  towards  the  perpei 
whenit  passes  into  a  densern 
and  from  the  perpendicula 
it  passes  into  a  rarer  mediu 
The  law  of  refraction  \^ 
completely  estabhshed  by  Si 
Descartes  at  the  commence 
tVie  ?>esevAt%.wl\v  eeutury.    1 
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incidence  and  réfraction  (i.  *.  tlie 
aogleB  vhich  the  incident  and  re- 
fracted  ray  each  make  witli  the  per- 
pïDdicuIai  or  normal  af  the  aniface, 
or  in  this  case  the  uiglei  ycd  uid 
p'  c  d")  are  both  in  the  same  plane. 
Any  rsy  meeting  the  surface  of  a 
new  médium  is  split  into  two  raya, 
one  reflected  and  the  other  re- 
fracled  ;  as,  for  instance,  the  ray 
B  c  into  the  reSected  ray  c  b",  and 
the  refracted  ray  c  b"  ;  ors  c  into 
the  tno  rays  c  a'  and  c  d".  So 
also  a  ray  b"  c  will  be  parti;  re- 
fleclcd  in  the  direction  c  t^,  and 
partly  refracted  into  c  b  i  or  o"  c 
wiU  be  reflected  into  c  (^,  and  re- 
fracted into  c  D.  Now  in  ail  theie 
cases  tbe  three  raya,  incident,  re- 
Sected, and  refracted,  will  be  ail 
in  one  plane,  and  that  plane  per- 
pendicular   to   the   acting    Bui^e 

The  angles  of  incideDce  and  ré- 
flexion (such  as  PCD  and  fcd'} 
are,  as  alreadj  eiplaïned,  inïariably 
equal  ;  but  that  of  refraction  (in 
thia  case  e'  c  d")  is  differtnt  from 
both,  but  connected  nith  them  hy 
this  law,  that  (at  the  isme  auiface) 
the  sines  of  incidence  and  refraction 
to  the  same  radioa  bear  a  constant 
ratio  to  each  other,  whicb  is  always 
the  same  in  the  same  two  média. 


,  Bseing  thiough 
the  surface  aa,  at  whatever  degree 
of  ohlîquity,  and  whether  upwards 
/roni  the  walerinto  tbeitir,  ordown 
ftoni  the  air  into  tbe  water,  a  ray 


is  invartably  ao  bent  that  the  angle 
it  makes  irith  the  perpendicular 
p  p'  in  the  «il  may  be  greater  than 
that  in  the  water;  and  that  the 
sine  of  the  angle  in  air  may  be  to 
that  in  water  (to  the  same  radiua) 
as  4  to  3,  which  is  the  ratio  that 
haa  been  determined  by  experi- 
ment.  At  the  sur^e  separating 
any  other  two  média,  a  différent 
ratio  would  be  obaerred  with  equal 
constancy. 

To  find  the  new  direction  into 
which  any  ray,  such  aa  o  c,  will  be 
bent  by  thia  surface,  draw  a  circle 
round  the  point  c  with  any  radius, 
such  ta  ce,  and  the  sine  of  the  ray 
in  air  (to  this  radius)  will  be  fonnd 
to  be  8  s.  Therefore  the  aine  in 
water  will  be  )  of  sa.  Draw  a  line 
parallel  with  c  F  at  a  distance  there- 
from  equal  ta  |  of  a  s,  tIz.  at  the 
distance  s'a",  and  as  this  intersccta 
the  circle  at  b",  the  refracted  ray 
must  pasa  throogh  s"  to  niake  its 
sine  in  water  (s  s")  J  of  its  sine 
in  air  (a  a),  both  to  the  same  radius 
(cs,or  es").  Ifany  other  radius 
be  cbosen,  as  c  >,  it  is  plain  that 
the  same  resuit  will  be  obtained  ; 
for,  by  the  property  of  aimilar  tri- 
angles, if  a'  s"  be  }  of  a  a,  then 
i'»"is  also  fof  »». 

In  tracing  the  course  of  a  ray 
apwarda  from  the  water,  aa  o"  c, 
then,  baving  fonnd  its  aine  in  water 
to  any  fixed  radius,  makeits  sine  in 
air  i  greater,  because  the  sine  in 
air  is  alwaya  greater  than  that  in 
water,  as  4:3;  and  thua  the  new 
direction  of  the  ray  will  be  found 
tohecD. 

In  this  case  avery  singular  effect 
takes  place  if  the  ray  be  very 
oblique  to  the  surface,  as  f  c.  It 
ahoutd  be  reniarked  that  no  ray 
passing  from  the  air  into  the  water, 
however  obliqueLy,  couid  ever  be 
relracted  into  the  direction  cr,  for 
this  reason,  the  sine  of  no  angle 
can  be  greater  (haa  tbe  i«i^'a%  ^ 

cttB  tave  ïla  sme,  \o  t^w*  ' 
greater  ttut  ca.    'Si',  ^.v^  '^'^'^ 
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water  is  only  }  of  that  in  air,  and 
consequently  cannot  exceed  }  of 
the  raidius.  Now  the  sine  of  the 
ray  c  f,  viz.  f  xr,  is  more  than  f  of 
the  radius  c  s,  therefore  no  degree 
of  obliquity  of  the  ray  in  air  will 
enable  it  to  become  so  oblique  in 
the  water  as  c  f.  But  a  ray  may 
ascend  in  the  direction  f  c  as  well 
as  in  any  other.  Now  its  sine  in 
air  must  become  i  greater  than  f  z; 
but  this  is  impossible,  for  a  Une  î 
longer  than  fz  would  be  longer 
than  the  radius  c  s,  and  therefore 
too  long  to  be  the  sine  of  any  angle 
to  that  radius.  As  this  ray,  then, 
cannot  be  reâ*acted  according  to 
the  law,  it  is  not  refracted  at  ail, 
but  totflJly  reflected  in  the  direction 
cff  the  only  known  instance  of 
total  reflection,  for  none  of  the  light 
can  penetrate  the  surface  a  a,  which 
is,  in  fact,  absolutely  opaque  to  this 
light.  This  phenomenon  of  total 
reflection  may  be  seen  by  looking 
through  the  side  of  a  tumbler  con- 
taining  water  up  to  its  surface,  in 
some  such  direction  as  /c,  when 
the  surface  willbe  seen  to  be  opaque, 
and  more  reflective  than  any  mirror, 
inasmuch  as  the  images  in  it  are 
perfectly  equal  in  brightness  to  the 
objects  themselves. 

Now  at  the  surface  between  any 
other  two  média,  the  ratio  of  the 
sines  would  be  différent  ;  for  though 
ail  surfaces  reflect  alike  (as  re- 
gards the  direction  of  the  ray), 
ail  do  not  refract  alike.  Suppose 
the  ray  passed  from  vacuum  into 
water,  the  ratio  would  be  rather 
greater  than  3 : 4,  namely  1 :  1*335. 
In  passing  from  vacuum  into  air  of 
the  common  density,  the  refraction 
would  be  much  less,  and  conse- 
quently the  sines  much  more  nearly 
equal,  viz.  as  1:1*000294.  Now 
if  the  sine  in  any  médium  be  called 
1 ,  the  corresponding  sine  in  vacuo 
il  called  the  index  of  refraction  of 
that  médium;  and  is  spécifie  for 
eâch  substance,  or  as  constant  aa 
its  density,  expansibiUty,  &pec\&c 
heât,  or  anj  other  measurabVe  (\\ia^ 
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lity.    Thus  the  refractive 
air    of   the    common    dt 
1000294,  that  of  water 
crown  glass  1*52,  of  flint  g 

In  the  case  aboTe  co 
of  refraction  from  air  ini 
and  vice  versât  the  sines  i 
in  water  are,  strictly  spe; 
1*335: 1-000294;  and  gen( 
sines  on  each  side  of  an; 
are  inversely  as  the  refra 
dices  of  the  two  média. 

The  refractive  indices  c 
many  média  hâve  been  i 
and  arranged  in  tables.  \ 
density  of  any  substance  is  i 
or  diminished,  its  refractr 
is  increased  or  diminishe 
same  ratio. 

The  application  of  the 
refraction  accounts  for  i 
deceptive  effects  seen  in  tl 
sphère,  and  included  ui 
gênerai  term  mirage;  the 
miliar  of  which  is  the  dist 
objects  seen  through  a  ri: 
rent  of  hot  air,  which, 
smaller  density,  bas  a  1< 
fractive  power  than  the  sur 
cold  air,  and  therefore  b< 
rays  in  varions  direction 
also  plain  that  the  rays 
heavenly  bodies  coming  fi-< 
into  our  atmosphère  mus 
fracted,  and  thus  cause  th 
whence  they  corne  to  appe 
above  their  true  place,  as 
at  d  in  the  figure  sees  ] 
direction  d  c  rather  abovc 
place.  This  forms  one 
sources  of  error  to  be  all« 
in  ail  astronomical  obse 
and  tables  are  calculated  fc 
its  amount,  depending  on 
ject's  apparent  altitude, 
State  of  the  barometer  a 
mometer.  Owing  to  the  v< 
refractive  power  of  air,  ] 
this  error  is  hardly  sensil 
the  object  is  high,  but 
rapidly  towards  the  horizo 
\\.  >ûttwxit^  va  y  OT  rather  n 
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clear  of  the  horizon  when  they  are 
really  completely  below  it.  As  the 
density  of  the  air  diminishes  gra- 
dually  upwards,  atmospheric  re- 
fraction is  not,  like  that  which  has 
been  just  considered,  a  sudden 
change  of  direction,  but  the  ray 
actu£dly  describes  a  curve,  being 
refracted  more  and  more  at  every 
step  ;  and  this  applies  equally  to 
the  Ught  from  a  distant  terrestrial 
object  which  is  either  lower  or 
higher  than  the  eye,  becanse  it  must 
pass  through  air  of  constantly  in- 
creasîng  or  diminishing  density. 
This  refraction  has  therefore  to  be 
allowed  for  in  levelling,  which  is 
done  by  assuming  that  the  light 
from  a  distant  object  cornes  to  us 
in  a  Une  arched  or  curved  upwards, 
the  radius  of  which  is  about  seven 
times  that  of  the  earth. 

The  application  of  thèse  laws  of 
Dioptries  has  also  led  to  the  under- 
standing  of  the  mechanism  of  the 
eye,  and  hence  to  the  imitation 
thereof  by  lenses,  affording  the  re- 
médies for  its  infirmities  of  long 
and  short  sight,  and  disclosing  the 
wonders  of  the  télescope  and  the 
microscope. 

Regalia^  in  heraldry,  ensigns  of  royalty  ; 
the  apparatus  used  at  a  coronation 

Regardant^  in  heraldry,  signifies  look- 
ing  behind,  as  applied  to  a  lion  or 
any  other  beast 

RegattOf  the  name  of  an  aquatic  spec- 
tacle consisting  of  gondola  races, 
&c.,  exhibited  at  Venice 

Regletf  a  fiât  narrow  moulding,  em- 
ployed  to  separate  panels  or  other 
members  ;  or  to  form  knots,  frets, 
and  similar  omaments 

Régula^  a  band  below  the  tœnia  of 
the  Donc  epistylium,  extending  the 
width  of  the  triglyph,  and  having 
six  guttae  depending  from  it.  It 
also  signifies  the  space  between  two 
adjoining  canals  of  the  triglyphs. 

Regular.   In  geometry,  a  regular  body 

is  solid  whose  surface  is  composed 

of  regular  and  equsl  figures,  and 

whose  solid  angles  are  ail  eqaal. 

There  are  ûve  sorts  ;  I .  A  p3nrainid, 
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comprehended  under  four  equal  and 
equilateral  triangles:  2.  A  cube, 
whose  sor&ce  is  composed  of  six 
equal  squares:  3.  That  which  is 
bounded  by  eight  equal  and  equi- 
lateral triangles  :  4.  That  which  is 
contained  under  twelve  equal  and 
equilateral  pentagons:  5.  A  body 
consisting  of  twenty  equal  and  equi- 
lateral triangles. 

ReguUttoTf  in  mechanics,  that  part  of 
a  machine  which  makes  the  motion 
equable 

Rêgulaior'COckj  in  locomotive  en- 
gines,  a  cock  placed  to  admit  oil 
or  tallow  to  lubricate  the  faces  of 
the  regulator 

Regulator-cover,  in  locomotive  en- 
glues, the  outside  cover,  remove- 
able  when  required  to  examine  the 
regvlator 

Regulator-shaft  and  leverSf  in  loco- 
motive engines,  the  shaft  and  levers 
placed  in  front  of  the  smoke-box 
when  each  cylinder  has  a  separate 
regulator.  A  rod  connected  with 
the  shaft  leads  to  the  foot-plate, 
where  a  handle  is  placed  conve- 
niently  for  use. 

Regulator-vahfet  the  valve  in  a  steam- 
pipe  of  a  locomotive  engine,  for 
regulating  the  supply  of  steam  to 
the  cylinders 

RegtUator-valve  spindle,  the  spindie 
for  moving  the  regulator-valve  ; 
being  fixed  to  it  at  one  end,  the 
other  end  of  the  spindle  passes 
through  a  stuffing-box  joint  over 
the  fire-box,  and  has  a  handle  fixed 
on  the  end  to  tum  it 

Relief-valve^  a  valve  belonging  to  the 
feeding  apparatus  of  a  marine  en- 
gine, through  which  the  water 
escapes  into  the  hot  well  when  it 
is  shut  off  from  the  boiler 

Relieving  tackle,  in  mechanics,  the 
two  strong  tackles  used  to  prevent 
a  ship's  overtuming  on  the  careen, 
and  afterwards  to  assist  in  upright- 
ing  her 

Repereumofi^  iiv  'mft^Yi%xv\!C%>  ^^  "^^N»' 
of  dTawm^\iW^\  t^wxsA 
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Repote,  in  painting,  dénotes  certain 
parts  in  the  composition  of  a  pic- 
ture  which  seem  to  tranquillise  its 
aspect 

Reredoe,  behind  the  back  ;  the  back 
of  a  fire-place  ;  also  an  altar-piece» 
a  screen,  or  pûrtition  wall 

Retpondj  in  Gothic  architecture,  a 
half-pillar  or  pièce  attached  to  a 
wall  to  support  an  arch»  &c. 

Reat,  in  a  lathe,  a  pièce  of  iron  to 
hold  the  tuming-tool  upon,  fixed 
at  the  end  of  a  slide  by  a  set- 
Bcrew  :  the  slide  can  be  moved  at 
right  angles  to  the  bar  of  the  lathe, 
and  the  whole  can  be  fixed  at  any 
part  of  the  bed,  between  the 
centres 

Reticulated  work,  a  species  of  ma- 
sonry  or  break-work,  formed  exter- 
nally  by  small  square  stones  or 
bricks,  placed  lozenge-wise,  and 
presenting  the  appearance  of  net- 
work 

Reticulaiion  is  the  method  of  copy- 
ing  a  painting  or  drawing  by  the 
help  of  square  threads.  An  open 
frame  is  made  similar  to  a  strain- 
ing  frame,  and  the  paintmg  en- 
closed  within  it  :  a  number  of 
threads  are  then  strained  over  at 
equal  distances,  Uke  net-work, 
which  are  fastened  to  the  frame  by 
nails.  The  canvas,  or  paper,  is 
likewise  divided  into  an  equal 
number  of  proportional  squares, 
and  whatever  appears  within  the 
squai'e  threads  in  the  painting  is 
copied  into  the  corresponddng 
squares  on  the  canvas  or  paper. 
The  squares  of  the  copy  may  bear 
any  proportion  to  those  of  the  ori- 
ginal. Painters  often  adopt  this 
method  when  they  first  exécute  a 
small  design,  from  which  their 
large  and  more  finished  work  is 
copied. 

Révéla,  or  Reveaîs,  the  vertical  re- 
treating  surface  of  an  aperture,  or 
the  two  vertical  sides  of  the  aper- 
ture, between  the  front  of  the  wall 
and  the  Windows  or  door  frames, 
most  commonly  posited  at  right 
angles  to  the  upright  surface 

376 


Retertmg  gear,  the  appantns  for 
reversing  the  motion  of  a  maiine 
or  locomotive  engine,  by  ehanging 
the  time  of  action  ctf  the  s&de- 
valve  :  the  eccentric  being  in  ad- 
vance  of  the  crank  for  the  forward 
motion  will,  if  tomed  to  an  equl 
distance  behind  the  crank,  ^ochioe 
a  backward  motion 

Reveraing  handle  and  gmàe^  the  han- 
dle  placed  beside  the  foot-plate 
conveniently  for  me  when  re^ 
quired.  The  guide  is  a  qnadnnt 
fixed  to  the  foot-plate,  notched  for 
the  end  of  the  reversing  handle  for 
each  variation  of  the  exxNinâoD 
gear.  To  reverse  the  engine,  the 
handle  is  removed  to  any  notch 
past  the  centre  of  the  guide  on  the 
opposite  side  in  vrfaich  it  v^as  be* 
fore.  Expansion  is  varied  by  mor* 
ing  the  handle  from  one  notch  to 
another  notch  on  the  same  side  of 
the  centre  of  the  guide  from  which 
the  engine  is  working.  When  the 
handle  is  on  the  centre  notch,  the 
engine  is  said  to  be  out  qfgear. 

Reversing  lever,  the  lever  connected 
to  a  crank  on  the  reversing  shaft 
by  a  rod,  and  placed  at  the  side  of 
the  fire-box,  between  guide-plates 
with  notches  to  keep  it  vertical^ 
or  in  the  forward  or  backward 
position 

Reversing  ahqft,  the  sbaft,  vnth  levers 
on  it,  connected  with  the  eccentric- 
rods  in  the  rocking-shaft  class,  bnt 
with  the  slide-valve  rod  in  the 
éxpansion-gear  class  of  engines. 
Both  arrangements  effect  the  ob- 
ject  of  moving  the  slide-valve  so 
as  to  admit  steam  to  the  contrary 
side  of  the  piston  to  which  it  had 
previously  been  admitted,  and  thus 
reverse  its  motion,  and  with  it  the 
motion  of  the  engine  also. 

Reversing  valve,    (See  Air-valve), 

Rhomb,  an  oblique  angled  parallelo- 
gram;  in  geometry,  a  parallelogram 
or  quadrangular  figure  having  it? 
four  sides  equal,  and  consisting  of 
parallel  Unes,  with  two  opposite 
angles  acute  and  two  obtuse 

Rhomèoidal,  approaching  the  shape 
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of  a  rhomb  :  in  geometry,  used  to 
signify  an  oblique-angled  paral« 
lelogram 

Rhumbj  in  navigation,  a  vertical  cir- 
cle  of  any  given  place,  or  the 
intersection  of  a  part  of  such  circle 
with  the  horizon.  Rhumbs  coïn- 
cide with  the  points  of  the  world 
or  horizon,  and  are  distinguished 
like  those  of  the  compass.  A 
rhumb-line  cuts  ail  the  meridîans 
under  the  same  angle. 

Biô,  in  constructive  architecture,  a 
moulding  on  the  interior  of  » 
vaulted  roof 

Rib,  an  arch  formed  of  a  pièce  of 
timber 

Ribf  a  pillar  of  coal  left  as  a  support 
for  the  roof  of  a  mine 

RibSj  arch-formed  timbers,  for  sus- 
taining  the  plaster-work  of  a  vault, 
or  wood  ceiîing 

Ribbandj  pièces  of  fir  nailed  to  the 
timbers  of  a  square  body  under 
which  shores  are  fixed 

Ribbinçy  the  whole  of  the  timber- 
work  for  sustainin|;  a  vaulted  or 
coved  ceiîing 

RiderSj  in  ship-building,  interior  ribs, 
to  strengthen  and  bind  the  parts  of 
a  ship  together,  being  fayed  upon 
the  inside  stuff,  and  bolted  through 
ail 

Ridge^  the  upper  angle  of  a  roof  :  tlles 
caUed  ridge-tiles  are  sometimes 
made  very  omamental. 

Rigger,  a  wheel  with  a  flat  or  slightly 
curved  rim,  moved  by  a  leather 
band 

Right  angle,  in  geometry,  is  that 
formed  by  a  line  falling  perpen- 
dicularly  on  another,  or  that  vhich 
subtends  an  arc  of  ninety  degrees 

Right  lincy  in  geometry,  signifies  the 
same  as  a  straight  line,  opposed  to 
curved  or  crooked 
Ring,  in  geometry,  an  annulus 
Ring^tail,  in  navigation^  a  quadrilaté- 
ral sail,  occasionally  hoisted  abaft 
the  after-leech  of  the  boom  main- 
sails,  to  which  the   fore-leech  is 
made  to  correspond 
Rising-rod,  a  rod  in  a  Comish  engine 
which  rises  by  means  of  levers  as 
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the  cataract  piston  descends,  and 
lifts  catches  which  release  sectors, 
and  allow  weights  to  shut  or  open 
the  steam,  eqmlibrium,  or  exhaust 
valve 

Rivets,  short  bolts  of  meta!  inserted 
in  a  hole  at  the  juncture  of  two 
plates,  and,  after  insertion,  ham- 
mered  broad  at  the  ends,  so  as  to 
keep  the  plates  together.  Mr.  Wm. 
Fairbairn  invented  a  riveting  ma- 
chine, which  by  the  aid  of  steam 
performs  the  work  rapidly  and 
without  noise. 

Riveting  Machine.    The  principle  of 
action  of  the  riveting  machine  is 
very  similar  to  that  of  an  ordinary 
punching  machine.  The  work  per-, 
formed  by  it  is  usually  donc  by 
manual  labour,  which  occupies  a 
much  longer  time,    causes  great 
noise,  and  is  much  more  expensive 
and  less  efilcient.     The  machine 
consists  of  two  strong  side-frames 
forming  bearings  for  the  fùlcrum 
foj:  a  powerful  lever  which  works 
between  them,   and  is  raised  or 
lowered  by  a  cam  acting  at  the  ex- 
tremity.    On  one  end  of  the  cam- 
shaft  is  a  large  spur-wheel  moved 
by  â  pinion  on  the  driving-shaft, 
which  bas  a  very  heavy  fly-wheel 
fixed  on  it,  to  accumulate  power 
and  expend  it  during  the  action  of 
the  lever.     The  riveting  tool  is 
placed  in  a  guide  near  the  short 
end  of  the  lever,  and  directly  op- 
posite the  end  of  the  tool  is  ano- 
ther, to  form  the  heads  fixed  on  a 
pillar  called  the  riveting-block.  The 
rivet  being  made  to  enter  the  holes, 
and  placed  between  the  riveting 
tool  and  the  block,  the  machine 
is   set   in  motion,  and  the   cam 
raises    the    lever,  which   presses 
against  the  tool  and  instantly  forms 
the  rivet. 
Roads  are   artificially- formed   ways 
between  distant  plAces,  and  being 
among  the  first  means  of  personsd 
communication,    their    formation 
and  treatment,  as    duties  of  the 
engineer,  are  of  the  highest  im-  i 
portance.    The  eflSciency  of  road-  [ 
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mtking  reqoires  that  the  surfue  of 
the  road  shall  be  preserved  in  a 
durable  condition,  and  adapted  for 
the  kind  of  traffic  to  be  conducted 
upon  it  ;  and,  therefore,  the  con- 
struction of  the  road,  both  as  re- 
gards its  superstratum  or  surface, 
and  substructure,  its  dimensions 
and  inclination,  or  declivity,  are 
equally  to  be  determined  with  ré- 
férence to  the  particular  kind  of 
wear  to  which  it  will  be  subjected. 
Thus  the  weights  that  will  pass 
over  the  road  will  make  it  neces- 
sary  that  it  possess  greater  or  less 
firmness  and  solidity,  while  the 
rigidity  or  hardness  of  its  surface 
affects  the  power  required  for  mov- 
ing  bodies,  or  the  draught.  The 
vertical  inclination  of  the  road  bas 
an  influence  upon  the  draught,  and 
is  also  limited  by  the  dass  of  traffic. 
The  old  Roman  roads,  for  instance, 
designed  for  the  passage  of  animais 
only,  were  laid  with  inclinations  of 
great  steepness,  and  with  référence 
only  to  the  directuess  of  their 
course.  The  use  of  wheel  carriages 
imposes  limits  to  the  steepness 
which  cannot  be  exceeded  either 
with  safety  or  with  economy  of 
power.  The  most  improved  form 
of  road — ^the  railway — ^restricts  the 
steepness  or  inclination  still  further, 
the  propelling  power  employed 
being  found  to  become  expensive 
in  a  rapid  ratio  in  proportion  to  the 
departure  of  the  surface  on  which 
it  is  exerted  from  a  horizontal 
plane.  The  qualities  of  a  good 
road  are,  solidity  of  structure, — 
hardness  of  surface, — ^levelness  of 
inclination,  and  suffîciency  of  width 
for  ail  its  purposes.  To  insure  the 
permanence  of  thèse  qualities,  the 
formation  and  the  drainage  of  the 
road  are  required  to  be  complète, 
while  the  several  means  to  be 
adopted  will  be  partly  determined 
by  the  kind  of  materials  at  com- 
mand.  Ëxperiments  made  to  as- 
certain  the  force  of  traction  on  dif- 
férent kinds  of  roads,  hâve  shown 
that  this  force  is  nearly  in  exact 


proportion  to  the  atrength  aad 
hardness  of  the  road.  Tïnu  the 
draught  on  a  well-made  pavemeot 
is  hidf  that  upon  a  hrokm  itoDe 
surfue,  or  old  flint  road,  and  ks 
than  a  quarter  of  the  draught  upoa 
a  gravel  road.  If  the  atiength  or 
solidity  of  the  foundation  be  in- 
creased,  the  draught  ia  redoced. 
Thus,  if  the  broken  atone  road  be 
laid  upon  a  rough  pavement  fom* 
dation,  the  draught  is  reduced  chm* 
third,  and  a  simihir  réduction  k 
effected  by  laying  a  bottoming  of 
concrète  formed  of  cernent  and 
graveL  The  extemal  forces  hj 
which  the  motion  of  bodies  npoo 
roads  is  retarded,  and  the  drai^ 
or  power  required  eonseqooitly 
augmented,  are  collision,  £nctiaB, 
gravity,  and  the  atmosphère.  Col- 
lision is  occasioned  by  the  hud 
protubérances  and  irregularities  of 
surface  of  the  road  meeting  the 
wheels,  and  thus  diniinishing  the 
momentum  of  carriagea.  T&  n- 
sistance  arising  from  ooUiaioii  is 
proportional  &ectly  to  the  load 
and  the  height  of  the  obstade  to 
be  surmountqfl»  and  inversely  to 
the  diameter  of  the  wheela  of  the 
carriage  in  which  the  load  is  borne. 
Professor  LesHe  bas  defined  the 
résistance  which  friction  causes  to 
consist  "  of  the  consumption  of  the 
moving  force,  or  of  the  horse's 
labour,  occasioned  by  the  soft  sur- 
face of  the  road,  and  the  continu- 
ally  depressing  of  the  spongy  and 
elastic  substrata  of  the  road."  From 
the  formulse  which  bave  been  de- 
duced  upon  the  extent  of  this  ré- 
sistance, it  is  évident  that  it  is 
caused  by  the  wheels  sinking  into 
the  ground,  and  is  proportional  di- 
rectly  to  the  load,  and  inversely  to 
the  width  of  the  wheels.  The  ré- 
sistance produced  by  gravity  is 
evidently  in  proportion  to  the 
steepness  of  the  road,  being  nothing 
on  a  perfectly  horizontal  plane,  and 
augmenting  as  the  inclination  ap- 
proaches  the  perpendicular.  The 
force  of  the  air  in  resisting  the 
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motion  of  loads  upon  roads  may  be 
understood  trom  the  experiments 
which  are  given  in  Smeaton's  Re- 
ports, and  from  which  it  appears, 
that  upon  a  surface  of  one  square 
foot  this  force  equals  Itb.  when 
the  yelocity  of  the  wind  is  at  the 
rate  of  15  miles  perhour;  and  that 
this  force  becomes  equal  to  12  tbs. 
when  the  air  moves  at  the  rate  of 
50  miles  an  hour,  constituting  a 
storm. 

In  designing  a  road,  a  correct 
survey  of  the  proposed  Une,  with 
the  exact  relative  levels  ôf  ail  parts 
of  its  présent  surface,  is  the  first 
requisite,  and  upon  this  the  engi- 
neer  proceeds  to  consider  the  pro- 
priety  of  deviating  in  one  direction 
or  another,  in  order  to  attain  better 
levels,  or  to  equalize  the  earth- 
works,  so  that  the  quantity  exca- 
Yated  in  one  part  may  suffice  to 
embank  an  adjacent  portion,  and 
thus  reduce  the  distances  to  which 
the  soi]  must  be  removed.  In  de- 
termining  the  inclinations  of  the 
surface,  facts  proved  by  expérience 
should  be  consulted,  from  which 
the  rule  may  be  inferred  that  an 
inclination  of  1  in  35  is  that  which 
admits  of  horses  moving  with  per- 
fect  safety  in  a  fast  trot.  Yalleys 
are  required  to  be  crossed  by 
bridges  and  viaducts,  or  soUd  em- 
bankments  and  hills  are  excavated 
with  cuttings  or  with  tunnels  to 
reduce  the  élévation  to  which  it 
would  otherwise  be  necessary  to 
carry  the  road.  Streams  and  rivers 
are  also  occasionally  to  be  passed 
over,  and  thus  the  design  and  exé- 
cution of  an  extended  length  of 
road  frequently  involves  some  of 
the  grandest  works  of  engineering 
art. 

Road-making  was  a  principle  of 
employment  ingeniously  carried  ont 
by  Napoléon  in  those  countries 
mastered  by  his  arms;  he  disco- 
vered  one  élément  of  the  mixing  of 
the  poorer  population  by  the  mono- 
polies and  greediness  of  the  rich  ; 
his  master  mind  saw  clearly  that  he 
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could  not  better  secure  his  power 
than  by  employing  the  nnfortunate 
and  labouring  poor.  Road-making 
zealously  occupied  his  mind:  his 
name  to  this  day,  for  this  simple 
and  important  fact,  is  revered.  In 
those  towns  on  the  Continent  where 
a  résumé  existed  of  the  antagonistic 
principle,  it  is  obvions  that  pau- 
perism  may  be  staved  off  by  the 
more  wealthy  lords  of  the  soil,  if 
they  give  employment  to  the  poor  ; 
and  such  conduct  on  the  part  of 
Napoléon  naturally  produced  a  vé- 
nération for  his  name.  Thèse  poor 
people  desired  no  cold  charity  ;  they 
sottght  for  sustenance  by  the  means 
of  useful  labour  ;  and  one  of  thèse 
was  road-making.  Many  of  them 
cheerfiilly  shouldered  the  musket 
for  the  man  who  had  so  cherished 
them.  Among  the  great  projects 
carried  out  may  be  mentioned  the 
Simplon  road,  from  Oeneva  to  Mi- 
lan, which  costthe  French 'Govern- 
ment seventeen  millions  of  livres, 
aboutJS  650,000. 

Roasting  qf  Iran  Ore  is  either  to 
produce  higher  oxidation,  or  to 
expel  injurions  admixtures.  In 
both  cases,  libéral  access  of  at- 
mospheric  air  is  required.  Ore  to 
be  roasted  should  be  broken  into 
pièces  as  small  as  those  usually  put 
into  the  blast-fumace.  The  kind 
of  fuel  required  is  wood,  and  small 
charcoal,  turf  or  peat,  or  brown 
coal,  may  be  used.  There  are  many 
différent  forms  of  ovens  used  ;  aÛ 
of  them  can  be  reduced  to  that  of 
the  blast-fumace  or  the  lime-kiln. 
Thèse  ovens  are  commonly  from 
twelve  to  eighteen  feet  high,  and 
contain  from  fifty  to  one  hundred 
tons  of  ore  at  one  time. 

Eockingshaftt  the  shaft,  with  levers 
on  it,  which  works  the  slide-valves 
in  some  steam  engines.  The  ec- 
centric-rod  drops  on  to  a  stud  fixed 
in  one  lever,  and  the  Unks  of  the 
slide-valve  rod  are  attached  to  the 
opposite  lever  on  the  same  shaft. 
This  mode  of  working  the  slide- 
valves  was  generally  adopted  be- 
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fore  the  introduction,  by  Mr.  Ste- 
phenson,  of  the  direct-action  mode 
of  working  them. 

Rodf  or  pôle f  a  long  measure  of  1^ 
linear  feet,  or  a  square  measure  of 
272^  square  feet 

RoUett  a  solid  cylindcr  of  métal  or 
vfoôdt  used  for  many  purposes 

RoUing  Machine,  an  invention  for 
making  the  brass  mouldings  in 
fenders,  and  the  brass-work  in 
grates 

Rollmg  Mill^h  mill  for  reducing  masses 
of  iron,  copper,  or  other  metals,  to 
even  parallel  bars  or  thin  plates. 
This  is  effected  by  passing  the  me- 
ntal, whilst  red-hot,  between  two 
cylindrical  rollers  of  steel,  put  in 
motion  by  the  miU,  and  so  mounted 
in  a  strong  métal  frame  that  they 
cannot  recède  from  each  other. 

RolUmoulding,  a  moulding  used  in 
early  EngUsh  architecture,  resem- 
bling  a  roll 

Roman  Architecture,  in  its  masonry, 
both  in  public  and  private  build- 
ings, was  of  far  more  durable  cha- 
racter  and  more  accurate  workman- 
ship  in  the  earlier  periods  than  at 
the  décline  of  the  empire.  It  began 
with  uncemented  blocks  of  stone, 
passed  into  the  reticulated  work  of 
the  Republic,  thence  into  the  tra- 
vertine,  and  descended  into  a  mix- 
ture of  tufa  and  brick,  and  stucco 
facing.  The  polyhaedral  wall,  or, 
as  it  is  often  named,  the  Cyclopean, 
is  the  oldest  example  of  masonry 
in  Italy;  but  this  style  of  build- 
ing bas  been  used  in  town  walls 
only. 

Until  about  the  middle  of  the 
last  century.  Roman  architecture 
was  rcgarded  as  the  Antique  and 
the  Classical  par  excellence,  and 
was  supposed  to  exhibit  the  most 
refined  taste  and  most  perfect  ar- 
tistic  propriety.  The  *  Orders,'  as 
practised  by  the  Romans,  were  the 
examples  taken  up  and  foUowed  by 
the  Italian  masters  at  the  period  of 
the  80-called  Revival,  and  still  con- 
tinue to  be  foUowed,  both  in  that 
country  and  in  France,  in  prefer- 


ence    to   their  Greek  prototn» 
Among    ourselTes,    howerer,  the 
Roman  style  bas  of  late  yeaisMei 
Bomewhat  into  discrédit, — it  knt 
as  £tf  as  the  orders  are  ooncened, 
—  while  some  hâve  e^en  gone  fiir- 
ther,  and  hâve  censured  the  ityk 
of  the  Romans  as  being  compm- 
tivelymde  and  coarse  in  taste,  iDd| 
their  System  as  being  radicaDyii- 
cions  and  inconsistent.   Sudi  is  tbe 
opinion  of  botb  Mr.  FergussonaDdi 
Mr.  Freeman  ;  and  tbe  latter miter' 
further  thinks,  that  «if  themid. 
désire  of  imitating  Greece  had  ne* 
Ter  taken  possession  of  the  Roma 
mind,''  Rome  might,  by  adheringto 
her  own  previous  mode  of  0(Mi8tnie> 
tion  with  the  areh  and  vault  aknei 
bave  ultimately  wrougfat  out  a  ^dl- 
organized    style,    greatly  snperior 
to  what  she  actuaUy  did  produee, 
and  which  he  pronounces  to  be, 
although  not  without  its  meziti, 
"absurd  and  inconsistent  to  tiie 
last  degree.*'    This  abnost  miqoft- 
lified  dépréciation    errs,  perlûpi« 
nearly  as  much  as  exi^g^erated  and 
impUcit  admiration  had  done  pre* 
viously. 

Nothing,  indeed,  is  to  be  said  in 
favour  of  the  treatment  of  the  two 
Greek  orders  by  the  Romans  ;  for, 
strange  to  say,  so  far  from  the 
Doric  acquiring  greater  energy,  or 
the  lonic  greater  luxuriance,  at 
their  hands,  the  one  was  emascu- 
lated,  the  other  impoverished,  and 
both  of  them  rendered  insipid  and 
characterless.  On  the  other  hand, 
it  is  to  the  Romans  that  we  are  in- 
debted  for  almost  ail  that  we  know 
of  the  Corinthian  order  as  a  style  ; 
and  it  might,  with  far  greater  pro- 
priety, be  termed  the  Roman  than 
the  Corinthian  one;  for  they  not 
only  greatly  afFected  it  and  stamped 
it  as  their  own,  but  frequently 
treated  it  with  singular  gusto. 

As  to  Roman  architecture  gene- 
rally,  it  possesses  mechanicaJ  ad- 
vantages  and  powers  of  construc- 
tion unknown  to  that  of  the  Greeks, 
and,  owing  to  the  adoption  of  dr- 
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cular  and  other  curved  fonns  of 
plaUf  possesses  also  a  degree  of  ra- 
riety  and  piquancy,  if  not  of  highly 
refined  beauty,  that  we  miss  in  the 
other  more  polished  and  correct 
style.  Faulty  as  the  interior  of  the 
Panthéon  is,  in  regard  to  many 
points  of  design,  Greece  could  ne- 
ver  show  any  thing  similar,  mùch 
less  equal  to  it.  The  exterior,  too, 
of  the  same  édifice  may  be  quoted 
as  affording  an  instance  of  a  correct 
application  of  a  columnar  order  not 
introduced  as  mère  décoration  be- 
tween  arches,  but  applied  as  a 
portico  both  for  actual  use  and  for 
the  sake  of  the  gênerai  effect.  If 
it  be  a  mixed  System,  that  of  the 
Romans  possesses  this  advantage  : 
viz.  it  aÛows  either  arcading  or 
colonnading  to  be  employed  as  may 
best  accord  with  circumstances, 
whether  in  différent  buildings  or 
in  différent  parts  of  one  and  the 
same  édifice. 

Perfect  congruity  and  simplicity 
are  not  the  only  valuable  qualities 
in  architecture  ;  for  there  is  also  a 
merit  and  a  charm  in  complexity, 
when  diverse,  if  not  contradictory, 
éléments  of  construction  and  de- 
sign are  combined  into  an  harmo- 
nious  whole  ;  and  the  Romans  ap- 
pear  to  hâve  been  far  more  studious 
of  impressiveness  of  ensemble  tban 
of  purity  of  form  and  élégance  of 
détail.  Besides  a  degree  of  vastness 
never  aimed  at  by  the  Greeks, 
sumptuousness  and  picturesqueness 
may  be  said  to  bave  been  the  pré- 
dominant characteristics  of  their 
buildings, —  at  least,  of  ail  their 
principal  monuments. 

Surely,  then,  we  are  at  liberty  to 
admire  Roman  architecture  for  its 
better  qualities,  without  either  be- 
ing  blind  to  its  faults  and  defects, 
or  imitating  them,  as  if  they  were 
inséparable  from  its  merits.  Cer- 
tain it  is,  that  in  ail  matters  of  de- 
sign and  décoration,  modem  taste 
inclines  infinitely  more  to  that  of 
the  Romans  tban  of  the  Greeks. 
Hardly,  too,  can  we  dispense  with 
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Roman  taste  and  Roman  ideas,  un- 
less  we  can  dispense  with  the  Ita- 
lian  style  also  :  yet  the  latter  style, 
or  one  founded  upon  it,  must  con- 
tinue to  be  employed  for  our  secu- 
lar  buildings,  both  public  and  pri- 
vate,  medisval  architecture  being 
wholly  out  of  the  question  for 
buildings  generally  at  the  présent 
day. 

Roman  balance^  in  mechanics,  the 
steelyard  or  statera  Romana 

Romanesque  Architecture^  a  name 
given  to  the  style  of  architecture 
which  prevailed  after  the  décline 
of  the  Roman  empire,  from  the 
reign  of  Constantine  tiÙ  the  intro- 
duction of  the  pointed  arch 

Roman  white  is  of  the  purest  white 
colour,  but  difiTers  from  the  blanc 
d'argent  only  in  the  warm  flesh- 
colour  of  the  extemal  surface  of 
the  large  square  masses  in  which  it 
is  usually  prepared 

Roodf  in  surveying,  the  fourth  part  of 
an  acre  in  square  measure,  or  1210 
square  yards;  a  rod;  a  pôle;  a 
measure  of  16Î  feet,in  long  measure 

Roodf  or  roode,  a  cross;  a  crucifix 
or  image  of  Christ  on  the  cross, 
placed  in  a  chùrch.  The  holy 
rood  anciently  was  elevated  at  the 
junction  of  the  nave  and  choir, 
and  faced  the  western  entrance  to 
a  church. 

Rood-lo/tf  a  gallery  which  was  gene- 
rally placed  over  the  chancel  screen 
in  parish  churches,  and  was  an  ad- 
dition peculiar  to  the  Church  of 
Rome.  The  rood-loft  or  gallery 
had  its  real  support  from  the  tie- 
beams  which  connected  it  with  the 
walls  of  the  building  ;  but  in  the 
Décorative  construction  it  appeared 
to  rest  on  a  range  of  arches  or 
mullions  below.  Rood-lofts  are 
formed  both  of  stone  and  wood. 

Rood-tower^  or  steeple^  a  tower  or 
steeple  at  the  intersection  of  the 
nave  and  transept  of  a  church 

Roofy  the  part  above   the   miner's 
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variously  formed,  both  as  to  mate- 
rials  and  constraction,  although 
certain  essential  qualifications  are 
common  to  ail  of  them.  Thus,  they 
are  required  to  effectually  exclude 
the  weather,  and  at  the  same  time 
impose  the  least  possible  weight 
upon  the  walls  of  the  buildings 
OYcr  which  they  are  erected  ;  and 
another  purpose  which  they  should 
be  designed  to  effect  is  that  of  aid- 
ing  the  walls  in  maintaining  their 
position  by  acting  as  ties  between 
them  at  their  highest  and  least 
stable  points.  A  roof  consists 
mainly  of  two  parts,  viz.  the  framing 
or  trussing,  and  the  coYcring,  the 
width  of  most  buildings  being  too 
great  to  be  spanned  with  any  prac- 
ticable  covering  without  the  sup- 
port of  framing  beneath  it.  In 
order  to  avoid  unnecessarily  load- 
ing  the  walls,  the  entire  roof  should 
be  constructed  as  Ught  as  possible 
consistent  with  safety  and  durabi- 
lity,  and  its  several  parts  so  dis- 
posed  that  the  weight  shall  fall 
verticaUy  only  upon  the  walls,  and 
hâve  no  tendency  to  force  them 
asunder.  In  this  respect,  there- 
fore,  the  framing  of  a  roof  is  re- 
quired  to  act  entirely  together  as 
the  supporter  of  the  covering,  and 
cannot  be  properly  designed  to  act 
laieratty  against  the  waJls  as  abut- 
ments.  Provided  this  condition  is 
secured,  roofs  may  be  formed  so  as 
to  préserve  a  level  upper  surface, 
or  a  ridged  surface,  the  adoption 
of  the  form  depending  upon  the 
occasion  which  may  or  may  not 
exist  for  using  the  exterior  of  the 
roof  as  a  place  of  resort  for  persons 
or  otherwise.  Thus,  in  the  East, 
and  inwarmclimates,  roofs  are  com- 
monly  made  flat  on  the  top  ;  while 
in  temperate  régions,  exposed  to 
rains,  they  are  usually  ridged,  the 
surface  being  unavailable,  and  the 
escape  of  water  facilitated  by  this 
form. 

Fiat  roofs  are  generally  composed 
of  timber  framing,  and  covered 
with  stone  in  large  slabs,  or  vrith 
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artificial  céments,  or  with  concrète 
moulded  in  rectangular  blocks. 
The  timber  framing  in  thèse  roofs 
consists  of  main  beams  which  span 
the  roof  ô^m  wall  to  wall  in  one 
direction,  and  of  rafters  of  smaller 
scantling  laid  transversely  to  the 
beams,  and  notched  down  npon 
them;  the  distance  between  the 
rafters  being  determined  by  the 
size  of  the  covering  blocks  or 
slabs. 

Ridged  roofs  are  composed  of 
framings  of  wood,  malléable  iron, 
or  cast  iron,  and  coverings  of  tiles 
of  bumt  clay  in  varions  forms,  of 
slate,  of  iron  in  rolled  sheets  or 
cast  plates,  of  copper  or  lead  in 
sheets.  Ëach  frame  of  the  rwÂ  is 
termed  a  trussj  and  consists  of  se- 
veral members,  according  to  the 
vridth  of  the  truss  or  span  of  the 
roof.  The  principal  of  thèse  mem- 
bers, in  a  wooden  truss,  are,  the 
tie-beanif  which  equals  in  length 
the  span  of  the  roof,  and  is  laid 
horizontally  across  the  building, 
resting  at  each  end  upon  a  wall- 
plate  of  timber,  a  cast-iron  shoe, 
or  a  stone  template  ; — theprinc^al 
rafters,  which  are  two  timbers  of 
equal  length,  framed  into  the  ends 
of  the  tie-beam,  and  meeting,  in 
the  manner  of  the  legs  of  an  isos- 
éeles  triangle,  in  a  point  equidis- 
tant  from  the  ends  of  the  tie-beam 
and  at  some  height  above  its  cen- 
tral point.  The  apex  of  the  tri- 
angle or  ridge  of  the  roof  is  sup- 
ported  by  a  vertical  post,  caUedthe 
king-posty  properly  framed  knd  se- 
cured to  the  heads  of  the  rafters 
and  to  the  tie-beam.  The  two  tri- 
angular  spaces  thus  formed  be- 
tween the  rafters,  tie-beam,  and 
king-post  are  fiUed  in  with  other 
members,  according  to  the  size  of 
the  truss,  and  adapted  to  assist  the 
rafters  in  bearing  the  weight  of  the 
covering,  and  to  connect  each 
rafter  with  the  half  of  the  tie-beam 
below  it  in  a  firm  and  substantial 
manner.  In  roofs  of  small  span» 
thèse  additional  members  are  sim» 
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ply  two  ttrutt  fixed  in  a  diagonal 
position  from  the  bottom  of  the 
king-post  on  either  side  to  the 
middle  of  the  length  of  each  rafter. 
Inlarger  roofs  the  reqùisite  strength 
is  attalned,  and  a  space  saved  in 
the  roof  (avaîlable  as  a  dormitory 
or  store.room),  by  introducing  two 
vertical  posts,  termed  gueen-pottt, 
leaving  a  space  in  the  centre  of  the 
roof  between  them,  thèse  queen- 
posts  being  secured  by  straps  beiow 
to  the  tie-beam,  and  bearing  the 
raffcers  above.  A  horizontal  beam 
connects  the  heads  of  the  queen- 
posts,  and  is  termed  a  coUar' 
beanif  the  centre  of  which  is  se- 
cured to  a  king-post,  which  sup- 
ports the  heads  of  the  principal 
rafters  and  the  ridge  of  the  roof. 
Diagonal  struts  are  framed  in  be- 
tween the  rafters  and  the  king- 
posts  and  queen-posts,  and  thus 
complète  the  truss.  The  trusses 
are  fixed  at  intervais,  from  7  to  12 
feet  apart,  throughout  the  length 
of  the  roof,  and  upon  their  princi- 
pal rafters  longitudinal  timbers, 
called  purlina,  are  notched  down, 
and  carry  the  common  rqftert, 
which  are  of  minor  scantling,  fixed 
parallel  to  the  principal  rafters,  at 
smaU  distances  apart.  According 
to  the  kind  of  covering  to  be  used, 
thin  strips  of  wood,  called  battens^ 
are  secured  to  the  common  rafters, 
and  upon  thèse  the  slates,  tiles,  &c. 
are  secured  with  pegs,  or  copper 
nails. 

Iron  roofs,  which  are  much  su- 
perior  to  those  of  timber,  espedally 
for  large  spans,  from  their  light- 
ness  and  résistance  to  fire,  are 
composed  of  the  same  essential 
members  as  those  hère  described, 
malléable  rods  or  flat  bars  being 
substituted  for  the  tie-beams  and 
king-posts,  and  the  rafters  and 
struts  made  of  sufficient  stiffness 
with  ^ars  of  maUeable  L  or  T-iron, 
or  with  cast  iron  of  suitable  form 
and  section.  In  thèse  roofs  ail  the 
meeting-points  of  the  several  parts 
of  each  truss  or  principal  are  pro- 
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yided  with  cast-iron  shoes,  sockets, 
and  connecting-plates,  into  which 
the  ends  of  the  rafters,  struts,  and 
rods  are  secured  with  screwed  bolts 
and  nuts,  or  gibs  and  keys. 

Boom  and  tpace^  the  distance  firom 
the  joint  or  moulding  edge  of  one 
floor  timber  to  the  other,  which,  in 
ail  ships  that  hâve  ports,  should  be 
80  disposed  that  the  scantling  of 
the  timber  of  each  side  of  the  port, 
and  the  breadth  of  the  port  fore 
and  aft  (the  openings  between  the 
timbers  of  the  frames,  if  any,  in- 
cluded),  be  answerable 

Jtoot,  in  arithmetic  and  algebra,  de- 
notes  a  quantity  which,  being  mul- 
tiplied  by  itself,  produces  some 
higher  power 

Jlopey  twisted  hemp  or  wire,  used  in  ail 
kinds  of  buildings,  for  the  manage- 
ment and  control  of  building,  for 
the  construction  of  bridges,  and 
on  board  ship;  it  is  a  species  of 
tackle  inséparable  from  the  arts 

Jtqpe  Machinery,  The  simple  and 
beautiful  contrivance  employed  in 
the  dockyards  for  this  most  useful 
material,  is  contrived  by  machinery 
for  the  spinning  of  hemp  into 
yams,  and  the  final  préparation  of 
the  same  into  ropes  and  cables  for 
the  navy.  The  process  first  em- 
ployed is  separating  the  fibres  from 
the  hemp,  and  disposing  them  as 
nearly  as  possible  into  parallel  jux- 
taposition ;  then  the  conversion  of 
thèse  bundles  of  parallel  fibres  into 
a  flattened  ribband-like  form  called 
a  sUver,  and  the  spinning  of  thia 
sliver  into  a  yam,  or  simple  twist. 
In  a  valuable  treatise  in  vol.  v.  of 
the  'Papers  of  the  Royal  Engi- 
gineers,'  will  be  found  illustrative 
plates  of  the  machinery  employed 
in  this  opération  in  Deptford  dock- 
yard,  together  with  an  elaborate 
description. 

Rosari/t  an  office  in  the  Church  of 
Rome  made  up  of  five  or  fifteen 
tens  of  beads,  each  ten  beginning 
with  a  Pater-noster,  to  direct  them 
to  say  so  many  Ave  Maria's  in 
honour  of  the  Virgin  Mary 
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Rose  Pink  is  a  coarse  kind  of  lake, 
produced  by  the  dyeing  of  chalk  or 
whiting  with  a  décoction  of  Bra- 
zil  wood,  &c.  It  is  a  pigment 
much  used  by  paper-stainers  and 
in  the  commonest  distemper  paint- 
ings,  &c.y  but  too  perishable  to 
merit  the  attention  of  artists. 

Rosetta  wood  is  a  good-sized  East 
Indian  wood,  imported  in  logs,  9 
to  14  inches  diameter  ;  it  is  hand- 
somely  veined.  The  gênerai  colour 
is  a  lively  red  orange.  The  wood 
is  close,  hard,  and  very  beautiful 
when  first  eut,  but  soon  gets 
darker. 

Rote  windoWf  a  circulax  window 

Rose-wood  is  produced  in  the  Brazils, 
the  Canary  Isles,  the  East  Indies, 
and  Âfrica.  It  is  imported  in  very 
large  slabs,  or  the  halves  of  trees, 
that  average  18  inches  wide.  The 
colours  of  rose-wood  are  from  light 
hazel  to  deep  purple,  or  nearly 
black;  the  tints  are  sometimes 
abruptly  contrasted,  at  other  times 
striped  or  nearly  uniform.  It  is 
very  heavy,  and  most  abundantly 
used  for  cabinet  furniture  :  large 
quantities  are  frequently  eut  for  use 
in  veneers. 

Rostrum^  the  elevated  platform  or 
stage  in  the  forum  of  ancient 
Rome,  from  which  the  orators 
addressed  the  people  :  a  platform 
in  a  hall  or  assembly 

Rotary  motion^  the  rotation  or  mo- 
tion of  any  body  round  an  axis  or 
centre  :  the  velocity  of  this  motion 
of  bodies  is  proportional  to  their 
distance  from  such  centre 

Rotundaf  in  architecture,  an  appella- 
tion given  to  any  building  that  is 
round  both  within  and  without  side, 
whether  it  be  a  church,  saloon, 
théâtre,  &c.  The  rotunda  at  Rome, 
called  the  Panthéon,  and  the 
chi^l  of  the  Escurial,  the  burying- 
place  of  Spanish  royalty,  &c.,  are 
of  this  form. 

Rouge.     The  rouge  végétale  of  the 
French  is  a  species  of  carminé  pre- 
/      pared  from   safflow,  of  exquisite 
/      beauty  and  great  cost.    Its  prin- 
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cipal  uses  consist  in  dyeing  silks 
of  rose  colours,  and  in  combining 
with  levigated  talc  to  form  the 
paint  of  the  toilette,  or  cosmetic 
colours  employed  by  the  fair. 

Rottghcastf  in  building,  a  kind  of 
plaster  mixed  with  pebbles,  and 
consequently  rough  on  the  surface 

Roundhoîiaet  the  uppermost  deck  in 
a  ship  abaft,  sometimes  called  the 
poop 

Royal  Blue  is  a  deep-coloured  and 
beautiful  smalt,  and  is  also  a.  vit- 
reous  pigment,  principally  used  in 
paii^ting  on  glass  and  enamelling, 
in  which  uses  it  is  very  permanent  ; 
but  in  water  and  oil  its  beauty  soon 
decays,  as  is  no  uncommon  case 
with  other  vitrified  pigments:  it 
is  not  in  other  respects  an  eligible 
pigment,  being,  notwithstanding 
its  beautiful  appearance,  very  infe- 
rior  to  other  cobalt  blues. 

Rubbkt  coarse  walling  constructed  of 
rough  stones,  smsdl,  irregular  in 
size  and  shape  ;  a  mixture,  or  the 
refiise  of  severd  kinds  of  building- 
stone  used  for  walls  exteriorly,  or 
between  walls,  to  fill  up 

Rubens*  Brown.  The  pigment  still  in 
use  in  the  Netherlands  under  this 
appellation  is  an  earth  of  a  lighter 
colour  and  more  ochreous  texture 
than  the  Vandvke  brown  of  the 
London  shops  ;  it  is  also  of  a 
warmer  or  more  tawny  hue  than 
the  latter  pigment,  and  is  a  beau- 
tiful and  durable  brown,  which 
Works  well  both  in  water  and  oil, 
and  much  resembles  the  brown 
used  by  Teniers. 

Rubricy  or  Madder  Lakes.  Thèse  pig- 
ments are  of  varions  colours,  and 
are  known  by  the  varions  names  of 
rose,  rubiate,  rose  madder,  pink 
madder,  and  Field's  lakes. 

RuddeTf  the  principal  matter  which 
guides  the  ship.  The  main-piece 
and  the  bearding-piece  are  always 
oak,  and  the  rest  generally  fir.  The 
rudder  should  be  bearded  from  the 
side  of  the  pintles,  and  the  fore-aide 
made  to  the  form  of  the  pintles; 
but  when  they  are  bearded  to  a 


RUD 


SAFETY-PLUG. 


SAF 


sharp  edge  at  the  middle  Une, 
which  is  the  customary  way,  it 
reduces  the  main-piece  more  than 
is  necessary,  which  is  easily  per- 
ceived  in  large  ships  ;  for  when  the 
rudder  is  braced  over,  the  beard- 
ing  will  not  lie  close  to  the  stem- 
post  by  nearly  }  of  an  inch. 

Rvdder  irons,  or  pintleSt  the  irons 
which  are  fastened  to  the  rudder 
in  order  to  hang  it  up  to  the  stern- 
post  :  sometimes  there  are  two  of 
them  eut  short  to  work  in  a  socket 
in  the  brace,  which  makes  the 
rudder  work  easier 

Rudenture,  in  architecture,  the  figure 
of  a  rope  or  staff,  sometimes  plain, 
sometimes  carved,  with  which  the 
third  part  of  the  flutings  of  columns 
are  frequently  filled  up 

Ruderation,  in  building,  a  term  used 
by  Vitruvius  for  laying  of  pavement 
with  pebbles.  To  perform  the 
ruderation  it  is  necessary  that  the 
ground  be  well  beaten,  to  make  it 
Hrm,  and  to  prevent  it  from  crack- 
ing  ;  then  a  stratum  of  little  stones 
is  laid,  to  be  afterwards  bound 
together  with  mortar  made  of  lime 
and  sand  :  if  the  sand  be  new,  its 
proportion  may  be  to  the  lime  as 
three  to  one;  if  dug  out  of  old 
pavements  or  from  walls,  as  five  to 
two. 

Running-rîgging,  in  navigation,  de- 
notes  ail  that  portion  of  a  ship's 
rigging  which  passes  through  the 
blocks,  to  dilate,  contract,  or  tra- 
verse the  sails         '" 

Russet,  Rubiate,  Madder  Broum,  or 


SAC 

Sacbllum,  a  monumental  chapel 
within  a  church 

Sacrarium,  a  small  family  chapel  in 
a  Roman  house;  a  place  for  the 
deposit  of  any  thing  sacred 

Sacristy,  a  room  attached  to  a  church, 

where  the  sacred  vestments  and  the 

utensils  belonging   to  the   altars 

were  placed  ;  termed  aJso  the  sex- 

tij,  the  vestry,  &c. 

385 


Field^t  Ru8Bet,  is,  a  sits  names  indi- 
cate,  prepared  from  the  rubia  Une- 
toria,  or  madder  root.  It  is  of  a 
pure,  rich,  .transparent,  and  deep 
russet  colour,  of  a  true  middle  hue 
between  orange  and  purple,  not 
Bubject  to  change  by  the  action  of 
light,  imppre  air,  time,  or  mixture 
01  other  pigments.  It  bas  supplied 
a  great  desideratum,  and  is  indis- 
pensable in  water-colour  painting, 
both  as  a  local  and  anxiliary  co- 
lour, in  compounding  and  pro- 
ducingwith  yeUowthe  glowing  hues 
of  autumnal  foliage,  &c.,  and  with 
blue  the  beauttful  and  endless 
variety  of  aërial  grays. 
Rwticationf  the  gênerai  name  for 
that  species  of  masonry  in  which 
the  several  courses  of  the  stones  in 
each  course  are  distinctly  marked 
by  sunk  joints  or  grooves,  either 
chamfered  or  otherwise  eut.  Rus- 
tication  admits  of  great  variety  of 
treatment,  consequently  of  expres- 
sion also;  for,  quite  contrary  to 
what  its  name  literally  imports,  it 
is  frequently  made  to  show  the 
very  reverse  of  careless  rudeness, 
namely,  studied  omamentation,  by 
means  of  highly  finished  moulded 
joints,  &c.  ;  and  even  when  the 
faces  of  the  rustics  or  stones  are 
vermitmlatedf  or  otherwise  made 
rough,  it  is  left  to  be  seen  that  it 
is  donc  purposely  or  artiôcially, 
more  especiaUy  when  the  vermicu- 
lation,  &c.,  is  made  to  show  a  sort 
of  panel  surrounded  by  a  smooth 
border. 
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SaddlCf  in  ship-building,  a  pièce  fitted 
on  the  upper  end  of  the  lacing 

Safety-lampf  a  wire-gauze  lamp,  con- 
structed  for  the  purpose  of  giving 
light  in  mines  where  fire-damp 
prevails 

Safety-plug,  in  locomotive  engines,  a 
boit  livmi^  Wife  cçiTiVt^  ^J^^^  ^>îsic^\ 
a  fua\\Ae  meX.î\,  \\.  \^  ^^Te^^V\s^si 
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métal  may  melt  out  by  the  in- 
creased  température  wben  the 
water  becomes  too  low,  and  thus 
admit  the  water  to  put  the  fire 
out,  and  save  the  tiibes  and  fire- 
box.  When  the  water  is  allowed 
to  fall  below  a  proper  height,  there 
18  great  risk  of  spoiling  both  the 
fire-box  and  tubes  by  the  intense 
action  of  the  fire.  This  is  called 
'buming  them;'  and  tubes  sub» 
jected  to  such  a  trial  are  unfit  for 
use  again,  as  the  tenacity  of  the 
métal  bas  been  destroyed. 

S(tfety-vab)e8,  in  locomotive  engines» 
two  valves  placed  on  the  boiler  for 
the  escape  of  steam  when  it  ex-> 
oeeds  the  pressure  limited  by  the 
load  on  thèse  valves.  One  of  them 
û  placed  beyond  the  control  of  the 
engine-man,  and  is  usually  called 
the  loci-up  vak>e,  The  other  is 
regulated  by  a  lever  and  spring- 
balance,  at  a  little  lower  pressure 
than  the  lock-up  valve.  The  aper- 
tures  for  safety-valves  require  no 
nice  calculation.  It  is  only  neces- 
sary  to  bave  the  aperture  sufficient 
to  let  the  steam  off  from  the 
boiler  as  fast  as  it  is  generated, 
when  the  engine  is  not  at  work. 
The  safety- valve  is  loaded  some- 
times  by  putting  a  heavy  weight 
upon  it,  and  sometimes  by  means 
of  a  lever  with  a  weight  to  move 
along  to  suit  the  required  pressure. 

Sqfety-vtdve  lever,  in  locomotive  en- 
gines,  the  lever  fixed  at  one  end  to 
a  stud,  and  resting  on  the  valve  at 
a  short  distance  from  this  stud. 
Its  length  is  proportioned  to  the 
area  of  the  valve,  so  tbat  the  spring- 
balance  may  indicate  accurately  the 
pressure  in  tbs.  per  square  inch  on 
the  boiler,  above  the  atmosphère. 

Saçging,  in  ship-building,  a  term  the 
reverse  of  hogging,  being  applied 
to  the  huU  of  a  ship  when  the 
middle  part  of  her  keel  and  bottom 
arch  downwards 

Saçitta,  in  architecture,  a  name 
sometimes  used  for  the  key-piece 
of  an  arch 

Sàiiinff,  plaint  in  navigation,  is  that 
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which  is  perfonned  by  means  of  a 
plane  chôrt,  in  which  the  parallels 
of  latitude  and  longitude  are  every 
where  equal 

Samti  bell,  a  small  bell  used  in  the 
Roman  Catholic  worship,  to  call 
attention  to  the  more  solemn  parts 
of  the  service 

Salt'CellarSf  in  Tudor  times,  were 
pièces  on  which  the  taste  and  fancy 
of  goldsmiths  were  severely  exer- 
cised.  Thèse  artists  were  held  in 
high  estimation,  and  ranked  with 
architectsandsculptors.  Benvenuto 
Cellini,  in  the  time  of  Henry  VIL, 
was  the  greatest  designer  and 
chaser,  or  sculptor  in  gold  and 
fiilver,  in  Europe  :  he  visited  Eng* 
land  at  this  period,  and  excita 
much  attention. 

Sanctum  Sanctorum,  or  holy  of  bolies, 
the  most  sacred  part  of  the  temple 
of  Jérusalem,  containing  tbe  ark  of 
the  covenant 

SancttMryy  the  presbytery  or  eastem 
part  of  the  choir  of  a  church  in 
which  tbe  altar  is  placed 

Sand  is  the  term  applied  to  any  mi- 
nerai substance  in  a  granular  state, 
where  the  grain  is  of  an  appréciable 
size,  and  insoluble  in  water.  It 
is  more  particularly  denominated 
from  the  prevailing  substance,  as 
silicious  sand,  iron  sand,  &c  Sand 
is  of  gênerai  use  for  the  mizing  of 
material  in  building  :  river  sand  is 
far  préférable. 

Sand-boxes,  in  locomotive  engines, 
boxes  filled  with  sand,  usually 
placed  near  ihe  driving  wheels, 
with  a  pipe  to  guide  the  sand  to'  the 
rails,  to  be  used  when  slipping 
takes  place 

Sand-stone,  a  soft  porous  kind  of 
stone,  generally  known  by  tbe  name 
of  free-stone.  It  is  composed  of 
small  particles  of  quartz  in  rounded 
grains,  united  by  an  argillaceous  or 
calcareous  cernent. 

Sandal  woody  a  tree  having  somewhat 
the  appearance  of  a  large  myrtle. 
The  wood  is  extensively  employed 
as  a  perfume  in  the  funereal  céré- 
monies of  the  Hindoos.  The  deeper 
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tbe  coloor,  which  is  of  a  yellow 
brown,  and  the  nearer  the  root, 
the  better  is  tbe  perfiime.  It  is 
imported  in  trimmed  logs  from  3 
to  8,  and  rarely  14  inches  in  dia- 
meter,  and  the  wood  is  in  gênerai 
softer  than  box-wood,  and  easy  to 
eut  :  it  is  used  for  parts  of  cabinets, 
necklaces,  omaments,  and  fans. 

Sanitary  Précautions,  for  London  in 
its  soutbem  district,  were  discussed 
nearly  half  a  centary  since.  Ralph 
Dodd8,an  eminent  engineer  of  that 
period,  writes,  in  bis  exhortation  for 
a  better  supply  of  pure  water,  tbe 
following.  "  I  cannotbelp  noticing 
that  part  of  the  south  metropolis. 
St.  George's  Fields,  lies  4  or  5  feet 
below  the  flow  of  high  water,  and 
is  sobadiy  drained.and  I  may  say,  so 
saturated  with  filthy  water,  with 
other  deposits  of  every  speciesofdirt 
and  filth  from  tbe  City  and  Soutb- 
wark,thatit  must  be  tbe  firstplaceto 
incite  pestilence,  sbould  it  ever  be 
generatedinthis  part  of  tbe  country. 
1  hope  this  will  meet  tbe  eye  of 
those  who  wait  only  for  information 
to  improve  its  situation.'' 

Sapan  wooéL,  or  buckum  wood,  is  a 
middle-sized  tree,  indigenons  to 
Siam,  Pigu,  &c.  :  for  purposes  of 
dyeing  it  is  inferior 

Sap'ffreeHf  or  Verde  Vessie,  is  a  vege- 
table  pigment  prepared  from  the 
juice  of  the  bernes  of  the  buck- 
thom,  the  green  leaves  of  the  wood, 
the  blue  flowers  of  the  iris,  &c.  : 
it  is  usually  preserved  in  bladders, 
and  is  thence  sometimes  caUed 
bladder  green  ;  wben  good,  it  is  of 
a  dark  colour  and  glossy  fracture, 
extremely  transparent,  and  of  a 
fine  natural  green  colour.  Thougb 
much  employed  as  a  water  colour 
without  gum,  which  it  contains 
naturally,  it  is  a  very  imperfect 
pigment,  disposed  to  attract  the 
moisture  of  the  atmosphère  and  to 
mildew;  and  baving  little  durability 
in  water-colour  painting,  and  less 
in  oil,  it  is  not  eligible  in  the  one, 
and  totally  useless  in  tbe  otber. 

Sapphire,  a  pellucid  gem,  wbicb  in  its 


finest  State  is  extremely  beautifol 
and  Yaluable,  and  inferior  only  to 
tbe  diamond  in  lustre,  bardness, 
and  value.  Its  proper  colour  is 
pure  blue  ;  in  tbe  finest  spécimens 
it  is  of  tbe  deepest  azuré,  and  in 
otUÉl  it  varies  into  paleness,  in 
sbfRes  of  ail  degrees  between  àiat 
of  a  pure  crystal  brightness  and 
water  without  tbe  least  tinge  of 
colour,  but  with  a  lustre  mucb  su- 
perior  to  tbe  crystal.  Tbe  gem 
known  to  us  by  this  name  differs 
greatly  from  the  sapphire  of  tbe 
ancients,  which  was  only  a  semi- 
opaque  stone  of  a  deep  blue,  veined 
with  white,  and  spotted  with  small 
gold-coloured  spangles  in  tbe  form 
of  stars. 

Saracenic  Architecture  is  a  species  of 
architecture  derived  by  tbe  Eu- 
ropeans  from  tbe  Arabs,  or  Sara» 
cens,  during  tbe  crusades 

SarccphaguSf  a  stone  cofiln  or  grave 
in  which  the  ancients  laid  those 
tbey  bad  not  a  mind  to  bum 

Sashf  a  chequred  frame  for  holding 
tbe  squares  of  glass  in  Windows, 
and  so  formed  as  to  be  let  up  and 
down  by  means  of  pulleys  inserted, 
or  uther  conârivances.  Tbe  (Hrdi- 
nary  sashes  are  either  single  or 
double  hung. 

Sassafras  wood  is  a  species  of  laurél, 
and  the  root  is  used  in  medicine:  it 
measures  from  4  to  12.  inches  in 
diameter.  It  is  sometimes  used 
for  cabinet-work  and  turnery. 

Satin  wood.  Tbe  best  variety  is  tbe 
West  Indian,  imported  from  St. 
Domingo  both  in  square  logs  and 
planks,  from  9  to  20  inches  wide. 
The  next  in  quality  is  the  East 
Indian,  logs  from  9  to  30  inches 
diameter.  The  wood  is  close,  not 
80  hard  as  box-wood,  but  some- 
what  like  it  in  colour,  ur  rather 
more  orange  ;  some  pièces  are  very 
beautifully  mottled  and  curled.  It 
is  much  used  for  internai  décora* 
tions  and  fumiture.  It  is  also 
used  for  many  otber  purposes  for 
its  bght  and  agreeable  tone. 

Saucers,  small  deep  disbes,  for  sauces. 
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&c.,  and  also  used  as  stands  for 
vases,  and  other  vessels  filled  with 
wines,  to  prevent  the  liqnor  being 
spilt  upon  the  table.  In  tbe  reign 
of  Elizabeth,  dishes  and  platters, 
wbich  before  ber  time  were  quite 
flat,  began  to  assume  theiiÉÉesent 
fonn.  ^ 

Saul  or  5!^/,  an  East  Indian  timber- 
tree.  This  wood  is  in  very  gênerai 
nse  in  India  for  beams,  rafters,  and 
Tarions  building  purposes;  is  close* 
grained  and  heavy ,  of  a  Ught  brown 
colour,  not  so  durable  but  stronger 
than  teak,  and  is  one  of  the  best 
timber-trees  of  India. 

Saunder^  Blue{siname  corruptedfrom 
cendres-bleu),  the  origiiûd  déno- 
mination probably  of  ultramarine 
ashes,  is  of  two  kinds,  the  natural 
and  the  artificial.  The  artiôcial  is 
a  verditer,  prepared  by  lime  or  an 
alkaliy  from  nitrate  or  sulphate  of 
copper.  The  natural  is  a  blue 
minerai,  found  near  copper  mines, 
and  is  the  same  as  mountain-blue. 

SaWf  a  toothed  instrument  which 
serves  to  eut  into  pièces  several 
solid  matters,  as  wood,  stone,  ivory, 
lif.c»  The  best  s^ws  are  of  tem- 
pered  steel,  ground  bright  and 
smooth  ;  those  of  iron  are  hammer- 
hardened  :  hence  the  first,  besides 
their  being  stiflfer,  are  likewise 
found  smoother  than  the  last. 
They  are  known  to  be  well  ham- 
mered  by  the  stifF  bending  of  the 
blade,  and  to  be  well  and  evenly 
ground  by  their  bending  equally 
in  a  bow.  The  edge  in  which 
are  the  teeth  is  always  thinner 
than  the  back,  because  the  back  is 
to  foUow  the  edge.  The  teeth  are 
eut  and  sharpened  with  a  triangular 
file,  the  blade  of  the  saw  being  first 
fixed  in  a  whetting-block. 

Saw  filey  a  triangular  file  for  sharp- 
ening  a  saw 

Saw  Mills,  The  very  ingénions  ma- 
chinery  constructed  by  the  late 
Mr.  Henry  Maudslay  is  employed 
in  the  dockyards  to  saw  timber,  and 
for  cutting  deals  and  the  several 
kindi  of  timber  used  in  the  navy 
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and   in  public   works,    into    the 
several  scantlings,  sizes,  forms,  or 
shapes.    In  vol.  vi.  of  the  *  Papers 
of  the   Royal  Engineers'  will  be 
found  a  most  ample  statement  of 
the  processes  for  sawing,  and  cut- 
ting, and  hoisting,  by  steam  power, 
in  Chatham  dock,  together  with 
engravings    illustrative    of    every 
opération  in  thèse  works. 
Saxon  Style  of  Architecture,     This 
is  easily  recognized  by  its  massive 
columns  and  semicircular  arches, 
which  usually  spring  from  capitals 
without  the  intervention  of  the  en- 
tablature.  In  the  first  Saxon  build- 
ings, the  mouldings  were  extremely 
simple,  the  greater  part  consisting 
of  fillets  and  plat-bands,  at  right 
angles  to  each  other,  and  to  the 
gênerai  surface.     The    arcbivolts 
and  imposts  were  similar  to  those 
found   in   Roman    édifices.      The 
gênerai  plans  and  disposition  of 
the  latter  Saxon  churches  were  as 
follow:  the  chief  entrance  was  at 
the  west  end  into  the  nave,  at  the 
upper  end  of  which  was  a  cross, 
with  the  arms  of  it  extending  north 
and  south  ;  the  east  end,  contain- 
ing  the   choir,  terminated   in   a 
semicircular  form.    A  tower  was 
erected   over  the   centre    of  the 
cross,  and   to   contain  the   bells 
another  was  frequently  added,  and 
sometimes  two.  The  large  churches 
contained  a  nave  and  two    side 
aisles,  one  on  each  side  of  the  nave, 
and  were  divided  into  three  tiers 
or  stories,  the  lower  consisting  of 
a  range  of  arcades  on  each  side, 
the  middie  a  range   of  galleries 
between  the  roof  and  vaulting  of 
the  aisles,  and  the  uppermost  a 
range  of  Windows.     The    pillais 
were  either  square,  polygonal,  or 
circular.     Such  was  the  thickness 
of  the  walls  and  pillars,  that  but- 
tresses  were  not  necessary,  neither 
were  they  in  use.     The  apertures 
were  splayed  from  the  mullions  on 
both  sides.     The    dressings    are 
generally  placed  on  the   sides  of 
the  splayed  jambs  andheads  of  the 
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arches,  and  but  seldom  against  the 
face  of  the  walls  ;  and  when  this 
is  the  case,  the  projectures  are  not 
very  prominent.  The  dressîngs  of 
the  jambs  frequently  consist  of  one 
or  several  engaged  columns  upon 
each  side.  The  imposts,  parti- 
cularly  those  of  the  Windows,  hâve 
frequently  the  appearance  of  being 
a  part  of  the  wall  itself.  The  doors 
in  gênerai  were  formed  in  decp  re- 
cession, and  a  séries  of  equidistant 
engaged  columns  placed  upon  each 
jamb,  and  were  such,  that  two 
horizontal  straight  lines  would  pass 
through  the  axis  of  each  séries, 
and  would,  if  produced,  terminate 
in  a  point.  Èach  column  is  at- 
tachée to  a  recess  formed  by  two 
planes,  constituting  an  interior 
right  angle.  The  angle  at  the 
meeting  of  every  two  of  thèse  re- 
cesses formed  an  exterior  right 
angle,  which  was  sometimes  ob- 
tunded,  and  frequently  hollowed. 
The  archi volts,  resting  on  the 
capitals  of  the  columns,  are  formed 
on  the  soffit  shelving,  like  the 
jambs  below.  The  ornaments  of 
columns  and  mouldings  are  of  very 
simple  forms.  The  rudely  sculp- 
tured  figures,  which  often  occur  in 
door  cases,  when  the  head  of  the 
door  itself  is  square,  indicates  a 
Roman  original,  and  are  mostly 
referable  to  an  era  immediately 
preceding  the  Conquest. 

Scabellunif  in  ancient  architecture,  a 
kind  of  pedestal,  commonly  ter- 
minating  in  a  sort  of  sheath  or 
scabbard,  used  to  support  busts,  &c. 

Scagliola,  in  the  arts,  a  composition, 
an  imitation  of  marble,  laid  on 
brick  in  the  manner  of  stucco,  and 
worked  off  with  iron  tools 

Scaîttj  a  ladder,  a  staircase,  from  Scala 
Santa,  a  building  at  Rome,  erected 
from  the  designs  of  Fontana,  with 
three  flights  of  stairs.  The  build- 
ing is  so  called  because  the  middle 
flight  consists  of  twenty-eight  steps, 
said  to  bave  been  passed  over  by 
our  Saviour  in  his  progress  to  the 
house  of  Pilate.     They  were  sent 
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from  Jérusalem  to  Rome  by  St. 
Helena,  and  are  objects  of  révé- 
rence to  Roman  Catholic  pilgrims. 

ScalCf  in  painting,  a  figure  subdivided 
by  lines  like  a  ladder,  which  is  used 
to  measure  proportions  between 
pictures  and  the  things  represented 

ScamiUu8t  a  small  plinth  below  the 
bases  of  lonic  and  Corinthian  co- 
lumns 

Seantlingy  the  transverse  dimensions 
of  a  pièce  of  timber  in  breadth  and 
thickness 

Scantling  is  also  the  name  of  a  pièce 
of  timber,  as  of  quartering  for  a 
partition,  or  the  rafters,  pnrlin,  or 
pole-plate  of  a  roof.  Ail  quartering 
under  five  inches  is  termed  scant- 
ling. 

Scantling,  in  masonry,  the  size  of  the 
stones  in  length,  breadth,  and  thick- 
ness 

Scapple:  to  scapple  a  stone  is  to  re- 
duce it  to  a  straight  surface  with- 
out  working  it  smooth 

Scarcement,  a  plain  flat  set  off  in  a 
wall 

ScapuSf  in  architecture,  the  shaft  of 
a  column.  In  botany,  a  flower- 
stalk  springing  straight  from  the 
root,  as  in  the  primrose,  snow- 
drop,  &c. 

Scarf,  to  lap  the  ends  of  plank  or 
timber  one  over  the  other,  to  ap- 
pear  as  one  solid  pièce,  as  keel- 
pieces,  clamps,  &c. 

Scarfed,  in  carpentry,  signifies  pieced 
or  joined,  being  aparticular  method 
of  uniting  two  pièces  of  timber  by 
their  extremities 

Scarfing,  the  junction  of  two  pièces 
of  timber  by  being  bolted  or  nailed 
transversely  together,  so  that  the 
two  appear  as  one 

Scarlet  Lake  is  prepared  in  form  of 
drops  from  cochineal,  and  is  of  a 
beautiful  transparent  red  colour 
and  excellent  body,  working  well 
both  in  water  and  oil,  though,  like 
other  lakes,  it  dries  slowly.  Strong 
light  discolours   and  de.'àtxo.^^  ^^ 

'wit\i  Vî\i\te  \^îiâL,  ^TiÔL  \\.%   ^ws^^^- 
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not  permanent;  yet  when  well  pre- 
pared  and  judiciously  used  in  sufS- 
cient  body,  and  kept  from  strong 
light,  it  has  been  known  to  last 
many  years  ;  but  it  ought  never  to 
be  employed  in  glazing,  nor  at  ail 
in  performances  that  aim  at  higb 
réputation  and  durability. 

Searpf  in  heraldry,  signifies  the  scarf 
wom  by  military  commanders 

Seenot  the  permanent  architectural 
front  which  faced  the  audience  part 
of  a  Roman  théâtre  :  it  sometimes 
oonsisted  of  three  several  ranges  of 
columns  one  above  another 

Scenography^  in  perspective,  the  re- 
présentation of  a  body  on  a  per- 
spective plane;  a  descriptionthereof 
in  ail  its  dimensions,  such  as  it  ap- 
pears  to  the  eye 

Seholat  the  margin  or  platform  sur- 
rounding  a  bath.  It  was  occu- 
pied  by  those  who  waited  until  the 
bath  was  cleared.  The  schola  was 
also  a  portico  corresponding  to  the 
exedra  of  the  Greek  palsestra,  and 
was  intended  for  the  accommo- 
dation of  the  leamed,  who  were 
accustomed  to  assemble  and  con- 
verse there. 

Sehools  ofPaintmg,  A  school  in  the 
fine  arts  denominates  a  class  of 
artists  who  hâve  leamed  their  art 
from  a  certain  master,  either  by 
receiving  his  instruction  or  by 
studying  his  works,  and  who  of 
conséquence  discover  more  or  less 
of  his  manner  from  the  désire  of 
imitation,  or  from  the  habit  of 
adopting  his  principles.  Ail  the 
painters  which  Europe  has  pro- 
duced  since  the  rénovation  of  the 
arts  are  classed  under  the  foUowing 
Sehools:  the  School  of  Florence, 
the  School  of  Rome,  the  School  of 
Yenice,  the  Lombard  School,  the 
French  School,  the  German  School, 
the  Flemish  School,  the  Dutch 
School,  the  Spanish,  and  the  Eng- 
lish  School. 

/Sckooner,  in  navigation,  a  small  two- 
masted  vessel  whose  mains^  axi^ 
foresail  are  suspended  from  ^a.^% 
and  stretched  out  below  by  \)oo\û% 
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Schwew{fitrt  Blue  appean  to 
same  in  substance  as  Se 
green,  prepared  vdtbout  h( 
treated  vrith  an  alkalL  It  is  f 
tiful  colour,  liable  to  the 
changes  and  is  of  tbe  same 
as  blue  verditer,  and  the  ab( 
eligible  pigment. 

Sciographyt  in  architecture,  tl 
file  or  section  of  a  buildi 
show  the  inside  thereof.  In 
nomy,  the  art  of  finding  th< 
of  the  day  or  night  by  the  s 
of  the  sun,  moon,  or  stars. 

Seonccy  in  manufactures,  a  ] 
candlestick,  generally  witb  a 
to  refiect  the  light 

Scotia^  the  hollow  moulding 
base  of  an  lonic  column,  d 
from  the  Greek,  signifying 
because,  from  being  hollow,  ] 
it  is  always  in  shadow.  The 
is  likewise  a  groove  or  cham 
in  the  projecting  angle  of  the 
corona. 

Scovanlodet  a  Iode  having  no  | 
on  its  back  or  near  the  surfa 

ScrapeTy  a  pièce  of  iron  used  t 
out  the  pulverized   matter 
remains  in  a  hole  wben  bore 
vious  to  blasting 

ScreeUf  a  moveable  frame-w< 
keep  off  an  excess  of  light,  o 
or  cold  ;  a  séparation  ;  a  pai 
In  ecclesiastical  architecti: 
screen  dénotes  a  partition  of 
wood,  or  métal  ;  usually  so 
in  a  church  as  to  shut  out  a 
from  the  choir,  a  private 
from  the  transept,  the  navt 
the  choir,  the  high  altar  frx) 
east  end  of  the  building 
Some  very  beautiful  example 
of  screens,  especially  of  tho 
parating  the  choir  from  the 
That  of  York  is  of  a  magn 
character.  *  Ail  Saints'  C 
Maidstone,'  a  work  publisl 
4to,  is  of  an  interesting  desci 
on  this  head.  In  modem  an 
ture,  a  single  open  colonnac 
TCûXX\û%^N\«^  throuçh  it,  is 
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Grosvenor   House    has    a    Donc 
screen  in  front  oT  it 

Screen  bulk-head,  in  ship- building, 
that  which  is  under  the  roundhouse 

ScreWt  a  spiral  groove  or  thread 
winding  round  a  cylinder  se  as  to 
eut  ail  the  Unes  drawn  on  its  sur- 
face parallel  to  its  axis  at  the  same 
angle.  The  spiral  may  be  either 
on  the  convex  or  concave  surface 
of  the  cylinder,  and  it  is  called 
accordingly  either  the  screw  or 
the  nut.  The  screw  can  hardly  be 
called  a  simple  machine,  because 
it  is  never  used  without  a  lever  or 
virinch  to  move  it  home,  and  then 
it  becomes  an  engine  of  amazing 
power  and  utility  in  pressing  to- 
gether  substances  that  bave  little 
cohésion,  or  in  raising  to  short 
heights  pondérons  bodies.  The 
smith,  the  carpenter,  the  printer, 
and  the  packer,  ail  use  screws  in 
their  respective  occupations.  Baies 
of  wool,  cotton,  hay,  &c.,  may  be 
compressed  by  means  of  a  screw 
into  packages,  the  spécifie  gravity 
of  which  shall  be  much  heavier 
than  an  equal  volume  of  water. 
Such  packages  will  then  sink  in 
the  océan  like  a  cannon-shot. 
Moreover,  many  of  our  domestic 
opérations  are  performed  by  means 
of  presses  or  screws  ;  as  the  mak- 
ing  of  sugar,  oil,  and  wine.  The 
screw  possesses  one  great  advan- 
tage  over  the  inclined  plane,  from 
which  its  principal  of  action  may 
be  said  to  be  derived.  The  great 
attrition  or  friction  which  takes 
place  in  the  screw  is  usefîil 
by  retaining  it  in  any  state  to 
which  it  has  once  been  brought, 
and  continuing  the  effect  after  the 
power  is  removed.  -It  is  thus  the 
cabinet-maker's  cramp,  the  smith's 
vice,  and  ail  those  instruments 
made  by  mathematical  instrument- 
makers  in  which  screws  act,  can 
be  employedwith  certainty.  Screws 
are  made  with  threads  of  varions 
forms  :  some  hâve  sharp,  others 
sQuare  or  round  threads. 
Screu^-Jac^f  a  strong  screw  for  lifting 
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or  supporting  a  heavy  weight  :  it 
rests,  by  means  of  a  large  nut, 
upon  a  hoUow  base  or  pedestal, 
and  is  nûsed  or  lowered  by  tuming 
the  nut. 
Screw,  Screw  propéllers,  for  naviga^ 
tion,  by  means  of  steam  power,  hâve 
now  become  objects  of  importance 
to  ail  nations,  more  particularly  for 
those  whonavigatetbebroad  waters  : 
they  are  espedally  applicable  for 
vessels  of  war,  the  machinery  for 
propulsion  being  without  the  reach 
of  shot.  Screw  propéllers,  however 
variously  they  may  be  modified,  ail 
dérive  their  power  of  propelling 
by  being  placed  on  an  axis  which 
is  parallel  to  the  keel,  and  by  hav- 
ing  threads  or  blades  extending 
firom  the  axis,  which  form  seg- 
ments of  a  hélix  or  spiral,  so  that, 
by  causing  the  axis  to  revolve,  the 
threads  worm  their  way  through 
the  water,  much  in  the  same  way 
as  a  carpenter's  screw  inserts  itself 
into  a  pièce  of  wood.  There  is, 
however,  considérable  différence 
between  the  action  of  a  carpenter's 
screw  and  of  the  screw  propeller  : 
the  latter,  acting  upon  a  fluid,  can- 
not  propel  the  vessel  vrithout  caus- 
ing the  water  to  recède,  while  the 
carpenter's  screw  progresses  thro' 
the  wood  without  any  such  reces- 
sion. The  law  which  govems  the 
distance  which  the  water  recèdes 
is  common  to  the  paddle-wheel, 
and  to  ail  bodies  moving  in  the 
water.  The  screw  propelling  is 
notof  récent  construction;  wefind 
that  so  early  as  1727,  Mr.  Duquet 
invented  an  hydraulic  screw  ma- 
chine, which  he  placed  between 
two  boats,  connected  by  transverse 
bearing,  to  which  the  screw  was 
affixed.  Mr.  Paucton,  in  1768, 
published  bis  *Theory  of  the  Screw 
of  Archimedes;'  other  inventions 
foUowed,  untîl  a  récent  date,  when 
Mr.  George  Rennie  applied  bis 
comprehensive  mind  to  the  sub- 
ject.  Six  ^oYlti  "^\wàfc  «xA  ^VSct»' 
George  'SLeume  \3kSÀ!et\wJ^,  ^^t^^û.' 
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order,  to  coastruct  the  «Dg^nes  for 
the  Ship  Propetler  Company  fonned 
in  1836,  to  work  ont  Mr.  J.  P. 
Smith's  patent  for  the  application 
of  the  icrew  to  propel  steajo  Tessela, 
by  pladng  it  in  a  tpace  to  be  left 
for  thst  purpoie,  in  that  part  called 
tbe  '  d«td-<n>od  ;'  that  is,  the  aotid 
wood.work  betveen  the  stero-poBt 

t 


sad  the  keel  of  the  tcsmI.  Hé; 
«crew  propeller  vesgel  waa  at  Icagil  I 
launched.  and  the  engincs,  l^ttrj 
Meaais.  Rennie,  conatracted.  Uni 
Teasel,  named  the  '  Arehimcda,' ' 
vi»  considered  the  model  Tcad,i 
and  in  the  fint  instance  fitled«9t| 
a  aingle-threaded  screw,  ai  ibowi 
in  tbe  accompanying  dii^nm. 

I 


Other  patents  were  subeeqneotty  I      ùsting  of  aïx  blades, 
t»kea  ont,  and  man;  eiperiments  set  at  equal  distances  roond  a  c;-' 

made.     In  183S,  Mr.  Enccaon  oh-  linder  concentric  with  the  ami:' 

tained  a  patent  for  a  propeller  con-  |      the  blades  and  anns  w 
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û  s  helii,  conaiBting  of  an  inclined 

pnpoMâ  to  mike  tbe  lerew  apina 

plane   wound   round   a   c^Under. 

inttead  of  helkil;  tha  thread  of 

When  eucb  ■  >cr«»  bu  commu- 

hii  propeller  woold  thoi  be  Mue- 

iMed  bywindiDB  an  inclined  plane 

water  eqoïl  to  ita  own  nestdon, 

roond  >  l(«aiitbmic  ooiie  or  tpiie. 

the   furtber   continiunce   of   the 

thread  wiU  not  011)7  ^  duIm, 

probibly  but  eipUin  tha  mrthod 

but  wiU  oecftsioa  a  friction  bj  ito 

kdoiMd.       '^ 

VanouB  otber  metbadibave  lince 
been  suggesled  and  adopted  one 
by  Mr.  Blaxland.  Tbu  propeller 
shaft  rests  upon  a  beaiinf  in  the 
false  Bterû-iKiat,  vihicb  la  fitted 
with  a  Gluffitig-bai.  There  ïm  an 
open  space  on  the  dead-wood,  in 
which  the  propeller  norka,  ainiilar 
ta  tbat  of  tbe  '  Arcbimedea,'  but 
the  propeller  resti  entirely  npon 
the  bearing,  Instead  of  having  an 
after-bearing  like  tbe  screw  of  tbat 
reaael.  Captaia  Caipenter'a  in- 
remion  vas  adopted   bf  the  Ad- 


miraltf  in  the  pinuace  'Geyier,' 
commanded  b;  himaelf.  There 
aie  in  thit  eaie  two  propellera, 
ittaich  are  placed  in  the  quarten. 
Tbey  receive  motion  bj  nieans  of 
a  rotatory  engine,  called  the  dise 
engine.  The  propellera  differ  from 
ail  othera,  cootisting  merel;  of  two 
flat  trapeziumi  attached  b;  arma 
to  the  axii  :  the;  are  therefore  not 
portions  of  a  Bcreir,  thou^fi  ttiJft  k^ 
action  «  te\icû.  Va.  Ws.^ ,  ^S'^■.\ 
Mi.  Beinie*.'««AcwA.-fl»î.«a«»**. 
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the  ■  Battler.'  This 
(crew  wai  mtàe  of 
eopper,  hSTing  four 


in  the  number  of 
blïdes.  itB  diameler, 
length  aad  piCih,  with 
thia  exception,  that 
■Ithough  tlie;  esch 
commenced  witb  the 
«une  pitch,  jet  Mr. 
Woodcroft'i  Bcrew 
gradnally  increased 
in  ita  pitch  through* 
oat,  and  tenninated 

S  per  cent,  additions] 

pitch.    The  trial  of 
Smith'i  four-bladed    . 
ArchimedeBn  ortnie 

the  '  Battler,'  on  the 
18tbofMarch,1844; 
tad  on  tbe  13th  of 
thefolloiringmonth, 
t  trial  of  Wond. 
croft'i  increjuing' 
pitch  scren'.  of  four 
bladcB,  was  made 
with  the  Game  veaael.  Afler  this 
trial,  Mr.  Lloyd,  tbe  chief  engineer 
ol  the  Admiralty,  who  had  Iwen 
présent  to  Bnperîntend  it,  stated  ta 
Mr.  Woodcrofl,  nho  had  also  been 
pruent,  that  tbe  latler  screw  waa 
luperior  to  the  uniform  pitch  screw 
in  two  important  qnalitie<  :  &nt, 
that  it  propeUed  the  veaiel  at  an 
cqual  Bpeed  ffith  lesB  poner;  and, 
lecondlf ,  that  it  alao  propelled  the 
Teuel  at  an  eqoal  apeëd  ivttb  fener 
révolutions  of  the  screw,  which 
latter  quality  he  considered  bu- 
perior  to  the  former  [  but  that  the 
diSùaltj  uiBing  from  haràig  V> 
drive  «crewi  so  fut,  «rastitatcÂ 
tbe  great«at  obstacle  to  Hixa  ™- 


troduction  in  the  Royal  Nav; 
deed,  this  îs  the  admitled  dit 
in  tbe  application  of  the  aci 
a  marine  propeller,  and  the 
tical  différence  betveen  it  ai 
paddle-wbeel.  The  great  ai 
latter  enablea  the  ipeed  c 
eagine&  to  accomplish  the  rei 
Telocity  of  the  boat,  wherei 
small  diameter  of  the  screw  n 
it  necesBary  that  it  ahould  pe 
many  more  révolutions  tha 
engine  malies  strokes.  Hen< 
necesBÏty  of  intioducing  some 
tiplying  gearing  hetween  the  t 
«ni  ftie  çiQçtWei  -,  aad,  this 
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sarily  liable  to  fréquent  breakage 
and  damage.    The  great  object  to 
be  now  achieved  in  the  application 
of  the  screw  as  a  marine  propeller, 
is   to   introduce   an  intermediate 
gearing  for  multiplying  the  Yelocity, 
which  shall  not  be  liable  to  acci- 
dent, or  to   render  this  gearing 
altogether    unnecessary.     Smith's 
screw,  however,  with  some  mo- 
difications of  his  former  patent, 
now  diminished  to  two  blades,  is 
used  in  the  navy  to  some  extent. 
Screw  '  eut ting  Machine.     The  ma- 
chinery  adapted  to  this  purpose 
varies  in  construction  according  to 
the  notions  of  the  différent  makers, 
but  the  gênerai  principle  is  the 
same  in  ail,  the  différence  consist- 
ing  in  the  method  of  carrying  it  into 
effect.   The  machine  is  a  compound 
of  the  *  slide-rest  *  and  lathe,  with 
a  train  of  wheels  to  give  motion  to 
the  former.     The  métal  to  be  eut 
into  a  screw  is  placed  between  the 
centres  of  the  lathe  in  the  usual 
manner,   and  the  cutting-tool  is 
fixed  upon  the  slide-rest,  which 
bas  its  lower  slide  made  parallel 
to    the    centre   Une;    the    upper 
slide  is  only  used  for  adjusting 
the  cutting-tool.     The   screw  of 
the  lower  slide  bas  motion  com- 
raunicated  by  the  train  of  three  or 
more  wheels  ;  the  first,  or  driving 
wheel,  is  fixed  on  the  mandril  of 
the  lathe,  and  the  last  of  the  train 
is  fixed  on  the  end  of  the  slide- 
screw  ;  the  other  wheels  are  inter- 
mediate wheels.    The  pitch  of  the 
screw  to  be  eut,  or  distance  be- 
tween the   centres   of  two   con- 
sécutive   threads,    is    the    space 
traversed  by  the  tool  during  one 
révolution  of  the  work,  and  is  re- 
gulated  by  the  sizes  of  the  wheels, 
which  must  therefore  be  changed 
for  every  différence  in  the  pitch. 

The  perfection  to  which  screw- 
cutting  bas  been  brought,  is  mainly 
attributable  to  the  application  of 
the  slide-rest;  and  the  beautifiil 
and  accurate  screws,  of  ail  sizes, 
produced  by  the  screw-cutting  ma- 
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chine,  hâve  contributed  in  no  small 
degree  to  the  perfection  of  our  ma- 
chmery  in  gênerai,  and  more  par- 
ticularly  to  that  of  astronomical 
instruments. 

There  are  also  other  machines, 
called  screwing  machine8,forscrew. 
cutting,  which  perform  work  of  a 
much  rougher  description,  such  as 
cutting  short  screws  on  bolts,  for 
fastening  together  the  flanges  of 
pipes,  &c.  The  machine  consists 
of  a  strong  iron  frame,  which 
carries  a  mandril  somewhat  similar 
to  that  of  a  lathe,  driven  by  a  band 
passing  o^er  a  pulley.  The  head 
of  the  boit  to  be  screwed  is  held 
by  a  clamp  at  the  projecting  end 
of  the  mandril,  so  that  it  revolves 
with  it  as  in  a  lathe,  the  only  dif- 
férence being,  that  it  is  held  at 
one  end  and  free  at  the  other.  The 
dies,  or  two  hardened  steel  pièces, 
which  together  form  a  nut,  with 
the  grooves  lengthwise  for  cutting, 
are  placed  in  a  small  frame,  across 
the  machine,  supported  by  two' 
guides  projecting  from  the  ma- 
chine frame,  one  on  each  side, 
level  and  parallel  with  the  boit. 

When  the  machine  is  set  in 
mption,  the  small  cross  frame  is 
brought  forward,  and  the  end  of 
the  revolving  boit  is  made  to  enter 
the  dies,  which  are  pressed  upon  it 
by  set- screws;  and  as  their  eut- 
ting  edges  take  effect  on  the  boit, 
the  frame  is  carried  forward  on  the 
guides  till  it  bas  moved  the  re- 
quired  length;  it  is  then  brought 
back  by  reversing  the  motion  of 
the  machine,  and  the  dies  are 
tightened  for  another  eut:  this 
opération  is  repeated  until  the 
screw  is  of  the  required  diameter. 
By  fixing  a  tap,  or  cutting-screw, 
to  the  mandril,  in  place  of  the  boit, 
and  holding  a  nut  by  the  screws  in 
the  cross  frwne,  the  machine  is 
made  to  eut  internai  screws. 
ScribinÇf  a  term  applied  to  the  ed^  v 
ci  a  \jOMâL^\iCïi  tXX^ÔL  xk^wsl  «kv\ 
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one  pièce  of  vood  upon  another, 
80  that  the  fibres  of  both  may  be 
peq)endicular  to  each  other,  and 
the  end  eut  away  across  the  fibres, 
80  aa  to  fit  upon  the  side  of  the 
other 
Serin,  in  mining,  a  small  vein 
ScroU,  a  name  given  to  a  kind  of 
ornanient  of  gênerai  use,  which 
resembles  a  band  arranged  in  un- 
dulations  or  convolutions 
Sculpture  is  the  art  of  carving  wood 
or  hewing  stone  into  images.  It 
is  an  art  of  the  most  remote  anti- 
quity,haying  beenpracti8ed,there  is 
reasonto  suppose,  before  theDeluge. 
To  this  reason  is  assigned  the  ex- 
pédients by  which,  in  the  first  stages 
of  Society,  the  images  of  men  bave 
every  where  supplied  the  place  of 
alphabetical  characters.  Thèse,  it 
is  universally  known,  bave  been 
picture  writing,  such  as  that  of  the 
Mexicans,  which,  in  the  progress 
of  refinement  and  knowledge,  were 
gradually  iniproved  into  the  hiero- 
glyphics  of  the  Egyptians  and  other 
ancient  nations.  To  make  a  dis- 
tinction between  carving  and  sculp- 
ture, the  former  belonged  exclu- 
sively  to  wood  and  the  latter  to 
stone.  The  latter  evinced  vast 
compréhension  of  mental  taste  and 
study  of  human  anatomy  as  well  as 
that  of  other  animais.  In  examin- 
ing  the  varions  sculptures  of  the 
E^cyptians,  it  is  found  that  a  gêne- 
rai character  prevails  throughout 
tbeir  outlines  :  many  valuable  spé- 
cimens remain  to  attest  their 
greatness  in  this  art.  It  is  to  the 
Greeks  that  great  superiority  is  due. 
The  art  of  sculpture  probably  was 
infliienced  by  the  climate  over  the 
human  frame,  as  the  violent  beats 
of  the  torrid  zone  and  the  excessive 
cold  of  the  polar  régions  are  im- 
favourable  to  beauty  :  it  is  only  to 
the  mild  climates  of  the  temperate 
régions  that  it  appears  in  its  most 
attractive  charms.  The  Romans  dis- 
played  great  talents  for  statuary; 
subsequently  the  Italian  masters 
showed  their  eminence  in  the  art  ; 
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and  in  our  own  oooniry  the  wb 
of  Westmaoott  and  Chantny  k 
long  to  the  distingiiiahed  îifik] 
SchooL  Carving  in  wood  cniiî 
the  fine  and  mott  èlaboiste  mil 
of  nemish  masten,  and  tiutt  i 
Gibbons  and  othen  of  Eng^it 
of  equal  talent  in  this  p]aÉ|| 
art.  1 

The  Grecian  mazUes  in  ftt 
British  Muséum  hâve  given  aoniih. 
grâce  to  firitish  art,  and  to  encB*' 
tion  in  the  art  generslly,  ûêèi\ 
short  description  of  them,  and  ttà  I  ^ 
connection  with  architeetiiR,f3!  . 
not  be  unacceptable.  il 

We  leam  from  Athenian  Stos^f 
that    "the    Temple    of  Mbieni, 
called  the  Parthenon  and  Heei>: 
tompedon,    was   built  dnriog  ùt\ 
administration  of  Perides,  w]iocb>| 
ployed  Callicrates  and  Ictinosa; 
architects,  under  Phidias,  to  iHmb 
he  committed  the  direction  d  A 
Works  of  élégance  and  magnififfl?^- 
It  bas  been  celebrated  by  some  of 
the  most  eminent  writers  of  M-i 
tiquity,  whose  accounts  are  oos-' 
firmed  and  illustrated  in  the  de*: 
scriptions  given  us  by  those  tn- 
vellers  who  saw  it  almost  cntireia' 
the  last  century.  Even  in  its  présent  i 
state,  the  spectator  on  approachiog 
it  vfdll  find  himself  not  a  Uttle  af- 
fected  by  so  solemn  an  appearance 
of  ruined  grandeur.     Accustomed! 
as  we  were  to  the    ancient  and 
modem  magnificence  of  Rome,  and 
by  what  we  had  heard  and  read, 
impressed  vdth   an    advantageoos 
opinion  of  what  we  were  corne  to  '• 
see,  we  found  the  image  our  fancj  | 
had  preconceived  greatly  inferiori 
to  the  real  object. 

"This  temple,  the  most  costlysnd 
highly  finished  example  of  the  Doric 
order,  perhaps  the  largest  octastyle 
temple  of  antiquity,  ]iad  the  ad- 
vantage  ofthe  great  mindof  Phidias. 
It  is  to  Lord  Elgin's  enterprise  and 
enthusiasm  for  art  that  Ëngland 
owes  the  unique  treasures  deposited 
in  the  British  Muséum.  Paa- 
sanias  remarks,  ^On  entering  the 
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temple  caUed  the  Parthenon,  ail 
the  Works  in  what  are  termed  the 
pediments  (eagles)  seem  to  relate  to 
the  birth  of  Minerva  ;  those  behind 
represent  the  contest  of  Neptune 
and  Minerva  conceming  Attica;  but 
the  statue  itself  (of  the  goddess)  is 
formed  of  ivory  and  gold.'  Pausa- 
nias  then  proceeds  to  a  minute  de- 
scription of  the  chryso-elephantine 
statue,  notices  other  monuments  of 
art,  describes  the  Erechtheum,  and 
enlarges  on  the  colossal  bronze  Mi- 
nerva by  Phidias,  caUed  Promachus, 
&c.  The  beauty  of  the  marble  of 
the  mountains  surrounding  Athens, 
particularly  that  of  Pentelicu8,fix)m 
which  the  temple  Parthenon  was 
v^rought,  must  hâve  given  a  great 
zest  to  the  Athenians  in  the  culti- 
vation  of  the  refinement  of  archi- 
tectural design:  with  more  bril- 
liancy,  it  is  almost  capable  of 
receiving  the  high  finish  of  ivory. 
According  to  Plmy,  Diopœnus  and 
Scyllis,  bom  in  Crète  about  the 
50th  Olympiad,  b.c.  578,  vrere  the 
first  sculptors  distinguishedinwork- 
ing  marble,  and  to  them  are  also 
attributed  the  earliest  statues  of 
ivory  and  gold.  Of  the  part 
Phidias  had  in  the  design  of  the 
Parthenon  temple,  and  in  the  pro- 
duction of  the  sculpture  in  parti- 
cular,  a  diversity  of  opinion  has 
existed.  It  has  been  supposed  that 
the  whole  of  the  sculptural  déco- 
rations are  the  ^undoubted'  j>ro- 
ductions  of  that  great  artist,  thus 
conveying  to  them  a  charm,  from 
the  association  of  that  great  name, 
which  the  unequal  exécution  does 
not  entitle  portions  of  them  to  re- 
ceive:  others  assert  that  he  had 
nothîng  to  do  with  the  works,  but 
that  he  may  hâve  designed  the 
sculpture.  However,theword8'8kil- 
ful  sculpter  in  marble'  hâve  been 
applied  by  Aristotle  to  Phidias,  in 
opposition  to  *  statuary,*  given  by 
him  to  Polycletus,  whose  works 
were  pnndjmlly  in  bronze,  m  order 
to  strengtben  the  probability  of  hi9 
baving  executed  the  marble  scalp- 
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ture  of  theParthenon.  Fliny  states 
Phidias  to  hâve  been  the  first  who 
displayed  and  perfected  the  toreutic 
art,  or  sculpture  formed  by  the 
combination  of  metals  and  other 
materials.  The  fertility  of  genius 
of  this  great  sculptor,  who  was 
equaUy  skilful  in  every  department 
of  his  art,  was  surprising.  He  was, 
at  the  period  of  the  érection  of  the 
Parthenon,  engagea  in  so  many  and 
such  varions  monuments  belonging 
to  the  toreutic  art,  that  his  atten- 
tion must  hâve  been  occupied  by 
them  to  so  great  a  degree,  that  any 
but  a  gênerai  superintendence  of 
the  designs  of  the  temple  can 
scarcelybe  supposedpossible.  When 
executing  the  Minerva  of  the  Par- 
thenon, he  had  already  completed 
or  was  engaged  on,  besides  many 
other  statues  and  groups  in  ivory 
and  gold,  five  other  statues  of  that 
goddess,  probably  ail  of  them  co- 
lossal, of  which  the  Minerva  Pro- 
machus, in  bronze,  in  the  acropolis, 
must  hâve  been  upwards  of  50  feet 
in  height,  having  been  seen  from 
the  sea.  The  passage  of  Plutarch, 
describing  the  artists  of  the  struc- 
tures of  Pericles  is,  'Phidias  di- 
rected  and  superintended  ail  the 
Works  for  him  (Pericles),  although 
they  had  great  architects  and  arti- 
ficers;  for  Callicrates  and  Ictinus 
executed  the  Hecatompedon,  or 
Parthenon.'  " 
Sculpture,  Mr.  Hailes,  in  1 825,  writes 
the  following  : — "  The  introduc- 
tion of  statues  of  individuals,  how- 
ever  eminent  and  meritorious,  into 
squares  and  public  places,  is  a 
novelty  in  this  our  metropolis, 
which,  till  of  late  years,  seemed 
to  be  reserved  for  the  sovereign 
and  his  family.  We  bave,  how- 
ever,  two,  which^  although  not 
contrary  to  law,  àt  least  to  any 
that  I  know  of,  are  certainly  dé- 
viations from  long  established  cus- 
tom,  and  a  %ot\.  ^i  *yks?à\wsl  w 
tTe&pa&&  \r^iL  toî^îI  ^T«tç>^^\s«^. 
That  of  t\wiAateT>\>î&fc  ol^^e^^^x^, 
the  TiiptoVemm  oi  ^àa  'wxûa^  xx 
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Riusell  Square,  is  an  erect  figure, 
Burround^  by  the  attributes  of 
husbandry  ;  and  beneath  it  are  some 
smaller  figures,  equally  symbolic 

The  late  Bishop  of  £ ,  going 

with  a  Mend  to  look  at  this  statue, 
was  asked  by  him  wbat  he  thought 
would  be  the  fittest  inscription  for 
it.  His  answer  was,  '  BovL  Opti- 
mo.  Maximo/  It  seems  extra- 
ordinary  that  his  Grâce,  with  thèse 
emblems  of  agriculture  about  him, 
bas  not  been  made  to  look  towards 
the  Gountry  instead  of  the  town. 
But  he  looks  towards  Mr.  Fox,  the 
Demosthenes  of  our  day,  in  Bed- 
ford  Square,  sitting  in  a  lumpish 
manner  in  a  sort  of  curule  chair,  and 
habited  in  a  toga,  à  la  Romaine; — 
his  neck  is  exposed,and  the  drapery, 
passing  over  one  of  his  shoulders 
across  bis  breast,  might  very  well 
give  occasion,  as  it  did,  to  one  of 
his  old  Westminster  constituents, 
to  say,  *  So,  Charley,  you  are  going 
to  be  shaved,  I  see/  Thèse  are 
two  very  sharp  remarks  :  one  from 
a  very  highly  cultivated  man,  and 
a  great  scholar  ;  and  the  other  from 
a  very  coarse  observer,  but  equally 
shrewd  and  comical  in  their  way. 
They  seem  to  supersede  the  neces- 
sity  of  any  other  criterion.  We 
are  not  happy  in  this  branch  of 
the  fine  arts  ;  and  the  only  instance 
in  which  we  can  pride  ourselves  is 
not  of  a  late  date,  being  the  eques- 
trian  statue  of  Charles  the  First, 
by  a  scholar  of  John  de  Bologna, 
at  Charing  Cross.  Our  ill  success 
is  perhaps  the  less  to  be  lamented, 
as  Works  of  this  sort,  exposed  to 
such  an  atmosphère  as  we  live  in, 
become  in  a  short  time  so  much 
defaced  as  to  make  it  very  indiffèr- 
ent whether  the  workmanship  be 
from  the  hand  of  a  Glycon  or  a 
Bacon.  AU  our  monuments  of 
this  kind  seem  to  represent  our 
chimney-sweepers,  a-foot  or  on 
horseback,  rather  than  our  kings, 
princes,  and  other  great  men." 
The  late  Mr.  Nash  observed,  "  that 
thèse  criticisms  are  unjust  as  well 
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as  iinpditic  :  by  nukning  down  tiie 
best,  we  open  tiie  door  to  the  wont 
artists.  It  is  a  peculiaiiy  £n^ 
feeling.  If  Westnaacotf  8  bronzei, 
which  one  hardly  dares  (in  the 
face  of  critidam)  to  pronoimoe 
nnrivalled  in  this  oountiy,  had  le- 
ceived  their  due  pnise,  the  de- 
signer of  the  Duke  of  Kent,  at  the 
top  of  Portiand  Place,  wonld  nerer 
bave  been  suffered  to  libel  the  stite 
of  EnglUh^art." 

ScumbVàig  is  giving  a  Idnd  of  roogh 
dotted  shadowto  tree8»gnn,giivd- 
walks,  &c.,  in  a  drawing  when it» 
nearly  finished.  It  is  petfbnned 
with  a  brush  ha^Fing  some  èA 
brown  colour  in  it,  bot  neady  dij. 
The  hairs  of  the  brosh  are  ipraJ 
apart,  thei)  held  io  a  slanting  dnm* 
tion,  and  swept  lightly  ofcr  the 
foreground,  or  where  the  shsdowi 
are  wanting.  This  is  practisedbj 
some  artists  with  considenhle  d- 
fect. 

Scuppers,  holes  eut  through  a  ship'i 
side  for  throwing  ofifthe  waterfrom 
the  pump.  They  should  be  dis- 
posed  clear  of  the  gons,  standaidi, 
the  ports  below,  gangways,  &c. 

ScutcJieon,  the  shield  represented  in 
heraldry 

ScuttleSf  holes  eut  in  divers  parts  of 
the  decks,  exclusive  of  hatchwiys 
and  ladderways;  likewise  holes  cnt 
through  the  ship's  side  for  air 

Scyricum  Marmùr,  a  name  given  by 
the  ancients  sometimes  to  a  white, 
and  sometimes  to  a  yellowish  mar- 
ble  ;  both  used  in  the  publie  build- 
ings of  the  Romans,  but  seldom  ii  | 
statuary,  not  being  capable  of  r^ 
ceiving  a  high  polish 

Sealj  a  device  or  an  engraved  inscrip- 
tion :  also  its  impression  made  on 
wax.  Kings,  bishops,  and  prelates 
were  accustomedto  use  their  sevenl 
devised  seals.  Cities,  tovms,  cor- 
porations, companies,  institutions, 
and  public  bodies,  had  their  seals. 
Privy  or  individual  seals  were  abo 
of  fréquent  use,  and  some  very 
curions  seals  exhibit  much  beau^ 
and  ingenuity.     That  represented 
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Seam,  in  miniDg,  a  horse-load 

Seami,  the  opcDingbetweeD  the  pUuki 
wheo  Hiought 

Sécant,  s  tiue  Une  thit  cott  uother 
ic  divides  it  into  two  -parU 

Stction,  a  Tertical  plan  of  the  interior 
of  a  building,  «howing  it  ai  i(  would 
appear  upoD  an  upright  plane  cut- 
tiEg  through  it  Thongli  rwelj 
sbown,  aectiona  are  almort  ai  in- 
diapcasable  ai  plani;  like  wbich 
they  show  the  thickneuea  of  the 
wbUs,  and,  in  addition,  thoM  of 
tbe  ceilingB  and  floon  ;  ud  alio 
heigbti,  both  of  the  roomt  them- 
selves,  and  of  doora  anâ  «indow*  t 
— moreoTer,  the  fomu  of  the  ceil- 
ings,  wbether  flat,  or  eored,  or 
vaulted.  In  one  reipect,  ton,  a 
section  païUkea  of  tbe  nature  <d  an 
élévation,  the  plane  panllel  to  Ûic 


Une  of  section  being  an  eleration  of 
the  interior,  or  rstber  consisting  of 
ai  many  elevatioas  ai  tbere  are  ae- 
parate  rooms  or  diTÎaions.  Sections 
maj"  be  described  Meither  (umibbed 
or  un^uniihed  :  the  latter  ahov 
onl]'  cooitruction  tmd  the  itrictty 
architectural  parti  ;  vherefore,  if 
the  aide  of  a  room  happeni  lo  be 
quite  phiin,  wîthout  door,  cbimney- 
piece,  or  other  féature,  that  aide  or 
apace  will  be  a  blank,  or  little  better. 
Furaiihed  aeotiona,  on  the  contrary, 
eihibit,  beiidea  nbat  sirictty  bë- 
longa  to  the  architecture  and  itt 
deomition,  miiron,  pictures,  ata- 
toea,  fumitura,  draperïea,  and  ail 
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worthy  of  it,  there  should  be  as 
many  sections  as  Mdll  suifice  to 
show  every  side  of  every  principal 
apartment  ;  though  it  may  not  be 
necessary  to  repeat  the  entire  sec- 
tion through  every  floor.  Sections 
are  the  deliciœ  of  architectural 
illustration. 

SectoTf  in  geometry,  an  instrument  of 
wood  or  métal,  with  a  joint  and 
sometimes  a  pièce  to  tum  out  and 
make  a  true  square,  with  Unes  of 
sines,  tangents,  sécants,  equal  parts, 
rhombs,  polygons,  hours,  latitudes, 
&c. 

SedUia,  a  name  for  a  seat  :  the  term 
is  applied  to  the  seats  for  the  offi- 
ciating  priests,  inserted  (  and  some 
omamented)  in  the  south  wall  of 
a  church 

Segment  qfa  circle,  a  part  of  a  circle 
bounded  by  an  arc  and  its  chord, 
and  either  greater  or  less  than  a 
semidrcle 

Segment  qf  a  sphère,  any  part  of  a 
sphère  eut  off  by  a  plane,  the  sec- 
tion of  which,  with  the  sphère,  is 
always  a  circle 

SeUa,  (Latin,)  the  gênerai  term  for  a 
seat  or  a  chair  of  any  description. 
Sella  CuruliSf  a  chair  of  state. 

Sémaphore,  in  mechanics,  a  name 
given  by  the  Frenchtothe  telegraph, 
and  latterly  adopted  in  England  to 
signify  any  machine  to  communi- 
cate  intelligence  by  signs  or  sig- 
nais 

Semidrcle,  half  a  circle,  or  the  area 
comprehended  between  a  diameter 
and  the  semi-circumference 

Semùordmate,  in  conic  sections,  a 
Une  drawn  at  right  angles  to  and 
bisected  by  the  axis,  and  reaching 
from  one  side  of  the  section  to  the 
other 

Sepia,  Seppia,  or  uEthiops-mmeral, 
This  pigment  is  named  after  the 
sepia  or  cuttle,  which  is  caUed  also 
the  ink-fish,  from  its  affording  a 
dark  Uquid  which  was  used  as  an 
ink  and  pigment  by  the  ancients. 
From  this  Uquid  out  pigment  «c^\bl> 
which  la  brought  piincipaSiy  tîom 

the  AdriatiCy  may  be  obtainêd  ttom 


the  fish  on  our  own  coasti 
it  is  supposed  that  it  ente 
the  composition  of  the 
ink  of  the  Chinese.  Sepia 
powerful,  dusky  brown  coloi 
fine  texture  :  it  works  admii 
water,  combines  cordially  ii 
pigments,  and  is  very  pem 
It  is  much  used  as  a  water^ 
and  in  making  drawings 
manner  of  bistre  and  India 
but  itis  not  used  in  oïl,  in  ^ 
dries  very  reluctantly. 

Septuagint,  the  Greek  version 
books  of  the  Old  Testami 
called  because  the  translat 
supposed  to  hâve  been  efifec 
seventy-two  Jews,  who  are  i 
caUed  the  seventy  interprète 

Sepulchre,  a  grave,  tomb,  or  pi 
interment.  Extrême  attent 
the  sépulture  of  deceased  i 
characterized  nations  from  i 
antiquity,  and  to  be  dcpïi\ 
it  was  accounted  a  very  deg 
drcumstance.  The  Romans 
prohibited  by  a  law  from  b 
their  dead  within  the  city  ; 
was  a  field  that  the  father 
Jews  purchased  for  the  sep 
of  his  wife.  "  Hear  us,  my 
in  the  choice  of  our  sepu 
bury  thy  dead;  none  of  xa 
withhold  from  thee  his  sepi 
but  that  thou  mayest  bur 
dead." — Gen,  xxiu.  6.  The  a 
tombs  of  the  East  are  remai 
for  their  durabiUty,  and,  in 
instances,  their  beauty:  the 
monuments  on  which  the  laq 
âges  effects  no  change;  in 
instances  hewn  in  the  soUd 
they  are  calculated  for  du 
eqiud  to  that  of  the  hills  in  ' 
they  bave  been  exeavated. 
garden,  hewn  out  of  a  rod 
the  sepulchre  of  Jésus. 

As  an  instance  of  a  style  crfm 
sépulture,  which  is  rapidly  ei 
ing,  may  be  mentionoi  the  ( 
tery  of  Père  la  Chaise,  at 
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with  winding  walks,  curtained  with 
lofty  shady  trees,  and  adomed  with 
plants  and  evergreens.  It  contains 
nearly  16,000  mausolea  built  of 
the  finest  granité,  sandstone,  and 
polished  Çarrara  marble,  the  ex- 
pense  of  which  has  been  estimated 
at  about  120,000,000  francs,  or 
£5,000,000  sterling. 

Sergest  the  great  wax  candies  bumt 
before  the  altars  in  Roman  Catholic 
churches 

Serpentine,  the  ophites,  or  serpent- 
stone  of  the  ancients.  Mona  mar- 
ble  is  an  example  of  serpentine, 
and  the  Lizard  Point,  Ck)mwall,  is 
a  mass  of  it. 

Serving,  in  navigation,  encircling  a 
rope  with  Une  or  spun-yam,  to 
prevent  its  being  chafed 

Set-offy  or  Offset j  the  part  of  a  wall, 
&c.,  which  is  exposed  horizontally 
when  the  portion  above  it  is  rednced 
in  thickness 

Severey,  a  bay  or  compartment  of  a 
vaulted  ceiling 

Sewers  are  subterranean  passages  or 
channels  for  the  conveyance  of 
waste  waters  and  other  matters 
from  towns  and  buildings.  In 
order  that  a  sewer  shall  act  with 
efiieiency  and  promote  the  rapid 
discharge  of  the  matters  committed 
to  it,  it  is  necessary  that  it  be  con- 
structed  thorougÛy  imperméable 
throughout  its  entire  length,  that 
its  interior  surface  be  even  and 
smooth,  and  présent  no  impedi- 
ments  to  the  sewage,  and  that  its 
vertical  declination  be  suffident  to 
prevent  any  suspension  of  the  cur- 
rent.  The  sectional  area  of  the 
sewer  should  be  amply  sufficient  to 
contain  the  entire  volume  of  the 
sewage,  and  its  form  such  as  will 
best  secure  its  action  with  the 
minimum  contents.  The  form  of 
a  sewer  should  be  adapted  to  resist 
the  utmost  pressure  to  which  it 
may  be  exposed  externally  from 
the  surrounding  materîals  in  which 
it  is  constructed  ;  and  ready  access 
should  be  afforded  at  intervais  for 
examining  ita  condition  from  time 
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to  time,  and  detecting  and  removing 
any  obstruction  whidi  may  possibly 
occur  to  the  immédiate  passage  of 
the  sewage.  Hence  rectangular 
forms  are  utterly  inapplicable  for 
thèse  Works,  the  section  of  which 
should  be  entirely  curvihnear;  and 
theory  and  expérience  bave  con- 
curred  in  appointing  a  sectional 
form,  similar  to  that  of  the  egg,  as 
best  fulfilling  the  conditions  of 
strength  to  resist  extemal  pressure, 
and  (the  smaller  eurve  being  placed 
downwards)  to  produce  the  most 
activity  in  the  current  when  the 
quantity  of  sewage  is  reduced  to 
the  minimum.  The  simplest  and 
best  rule  for  obtaining  with  drcular 
curves  a  true  egg-shaped  or  oviform 
section  for  sewers  is  that  given  in 
the  *  Rttdhnentary  Treatise  on  tÙe 
Drainage  and  Sewage  of  Towns 
and  Bmldings,'  belonging  to  the 
same  séries  with  this  work,  and 
which  is  therefore  hère  quoted. 

'*Let  the  greater  diameter,  or 
that  of  the  upper  part  of  the 
section,  equal  1  ;  the  less  diame- 
ter, or  that  of  the  bed  of  the 
sewer,  equal  '5;  and  the  entire 
height  of  the  section  equal  the  sum 
of  thèse,  or  1*5.  Then  strike  a 
semicirde  of  1  diameter  for  the 
head  or  arch  of  the  section,  and 
120°  of  a  drde  of  *5  diameter  for 
the  invert;  connect  the  arch  and 
invert  vrith  side  arcs  of  1*5  radius, 
the  centres  of  thèse  side  arcs  being 
on  the  produced  horizontal  diame- 
ter of  the  top  arch.  Thèse  arcs 
vriU  be  truly  tangential,  both  to  the 
arch  and  invert,  and  will  complète 
a  section  well  adapted  for  the  prac- 
tical  purposes  of  the  sewer,  and, 
being  so  extremely  simple  in  its 
construction,  peculiarly  ready  of 
application  by  workmen  in  forming 
and  using  templates,  and  in  testing 
the  accuracy  of  the  work  as  it  pro- 
ceeds.  The  proper  size  or  sectional 
areaofseweraiftdfiten&Ê^&a&>^^\s^V  ^ 
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rate  of  dedivity  at  which  the  sewer 
is  laid,  and  the  yolume  of  water  in 
motion.  The  quantity  of  sewage 
to  he  conveyed  from  a  town  is  made 
up  chiefly  of  the  bnik  of  the  water 
supplied  to  the  population,  the  ex- 
crementitious  matters  produced, 
andthe  quantity  of  rain-water  faUing 
upon  the  surface.  The  maximum 
quantity  thus  accruing  during  any 
given  period  of  time  will  détermine 
the  minimum  capacity  of  the  sewer, 
calcuhited  in  combination  with  the 
rate  at  which  the  passage  can  be 
effected  ;  while,  on  the  other  hand, 
the  minimum  quantity  thus  accru- 
ing will  limit  the  proper  radius  of 
the  in^ert  of  the  sewer,  so  that  the 
friction  of  the  water  against  the 
surfoce  of  the  sewer  may  be  re- 
duced  in  proportion  to  the  total 
bulk  of  the  sewage.  AU  junctions 
of  one  line  of  sewer  with  another, 
and  ail  changes  of  direction  what- 
ever,  should  be  formed  with  curves 
of  the  greatest  possible  radius,  ex. 
périment  having  proved  that  the 
current  is  impeded  in  proportion 
as  the  radius  of  curvatureis  reduced, 
and  that  angular  junctions  are  still 
more  mischievous  in  suspending  the 
proper  action  of  the  channel.  Thus 
in  a  sewer  2  feet  6  inches  wide,  a 
stream  having  a  velocity  of  250  feet 
per  minute  suflfers  a  résistance  from 
a  rectangular  change  of  direction 
three  times  that  produced  with  a 
curve  of  20  feet  in  radius,  and 
double  that  produced  with  a  curve 
of  5  feet  radius.  The  inévitable 
effect  of  suspending  the  motion  at 
thèse  junctions  is  that  the  solid 
partides  become  deposited,  and 
form  a  permanent  bar,  requiring 
some  extraordinary  action  or  force 
of  water  to  remove  it. 

*'  It  is  usual  to  distingoish  sewers 
according  to  their  size  and  fonc- 
tions, as  first  class,  or  main  sewers  ; 
second  dass,  or  collatéral  sewers  ; 
and  third  class,  or  biauch.  «e^ex«*, 
while  the  smaller  channé\a  foi  cotl- 
•"•Jving  the  contribudona  iTOmViiâi- 
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The  same  rules  will  appl; 
to  ail  of  thèse  as  far  as  the 
objects  are  concemed,  alth 
peculiar  construction  to  be 
will  of  course  dépend  to  & 
tent  upon  the  actual  size 
channel.  For  the  larger 
constructions  of  brick-^ 
commonly  used.  Thèse 
careful  formation,  and  to 
rately  jointed,  and  the  in 
the  invert  at  any  rate  e 
ibrmed  with  a  hard-drying 
For  smaller  channels  or  £ 
branch  sewers,  whole  pipes  • 
stone-warearecominginto  < 
employment,  and,  if  trul] 
and  carefully  laid  and  joint( 
form  very  superior  ducts 
passage  of  the  sewage.  B} 
of  thèse  pipes,  the  essenti 
fication  of  impermeability 
secured  than  with  brick  sei 
repeated  joints  of  which  ne 
labour  and  care  in  construci 
if  formedwith  inferior  mon 
become  imperfect.  As  n 
appliances  to  ail  sewers  am 
efficient  traps  or  apparatus 
vent  the  escape  of  the  noxio 
engendered  within  the  chai 
really  indispensable,  and  t) 
required  to  be  simple  in  o 
tion  and  unerring  in  theii 
The  entire  subject  of  the 
of  towns  and  buildings  is  i 
receiving  the  attention  due 
a  necessary  condition  to  th 
health;  and  when  this  in 
branch  of  engineering  sciei 
bave  been  thoroughly  inve 
by  qualified  public  officers, 
hope  for  tbe  most  useful  ai 
tary  practice,  based  upon 
principles,  and  for  corres] 
amendment  in  ail  that  per 
the  subterranean  ways  of  oi 
towns,  and  dwellings." 

PaUadio  says,  ''  The  gre 
mon  sewer  or  the  gênerai  : 
or  sink  of  ail  the  filth  <m 


SEX 


SiiËERS* 


SHI 


strange  things  of  its  largeness,  yiz. 
that  a  fuU  laden  hay-cart  could 
drive  through  it  :  upon  measuring, 
I  hâve  found  it  to  be  16  feet  dia- 
meter.  Into  this  ail  other  sewers 
of  the  city  do  empty  themselves, 
which  is  the  reason  that  storgeons 
taken  between  the  Senatorian  and 
Sublician  bridges  are  better  than 
others,  feeding  on  the  filth  commg 
out  of  this  great  sewer/' 

Sextanty  in  geometry,  the  sixth  part 
of  a  circle  ;  in  navigation,  &c.,  an 
astronomical  instrument  made  like 
a  quadrant,  but  containing  only 
sixty  degrees 

Shafty  in  architecture,  the  body  of  a 
column  or  pillar;  the  part  between 
the  Capital  and  base.  In  mediseval 
architecture  the  term  is  applied  to 
small  columns  clustered  round  pil- 
lars,  or  used  in  the  jambs  of  doors 
and  Windows. 

Shafty  in  mill-work,  a  large  axle,  in 
contradistinction  to  a  small  one, 
which  is  called  a  spindle  :  thus  we 
say,  *  the  shaft  of  a  fly-wheel,'  *the 
spindle  of  a  pinion.'  Shafts  are 
said  to  be  lying  when  they  are  in 
a  horizontal  direction,  and  vertical 
when  they  are  upright. 

Shaft,  in  mining,  a  sinking.  or  pit, 
either  in  the  Iode  or  through  the 
country 

Shaft ed  impost  :  according  to  Profes- 
ser Willis,  **  those  imposts  which 
hâve  horizontal  mouldings,  the 
sections  of  the  arch  above  and  of 
the  shaft  or  pier  below  such  hori- 
zontal' mouldings  being  différent.*' 
The  latter  point  is  the  distinction 
between  what  he  tenus  shafted 
and  banded  imposts  :  **  in  banded 
imposts,  the  sections  above  and 
below  the  impost  -  moulding  are 
alike,  the  shaft  or  pier  seeming  to 
pass  through  its  capital.'' 

Shakeriy  plank  or  timber  which  is  full 
of  cle^,  and  will  not  bear  caulk- 
ing  or  fastening;  generally  called 
ahakey 

Shamblesy  stalls  on  which  butchers 

expose  tbeir  méat  for  sale.    The 

shambleSf  or  market-place  for  tbe 
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sale  of  flesh,  at  Frankfort  on  the 
Maine,  is  a  carions  and  ancient  ex- 
ample of  early  shambles 

Shankf  the  space  between  the  chan- 
nels  of  a  triglyph 

Shank'painter,  a  chain  bolted  to  the 
top-side  abaft  the  cat-head,to  lower 
the  anchor  of  a  ship 

Sheavei  in  mechanies,  a  solid  cylin- 
drical  wheel,  fixed  in  a  channel 
within  a  block,  and  moveable  about 
an  axis  ;  being  used,  in  connection 
with  suitable  tackle,  to  raise  heavy 
weights,  or  to  increase  the  me- 
chanical  powers  applied  to  remove 
any  load 

Sheers,  in  mining,  two  very  high 
pièces  of  wood,  placed  in  nearly  a 
vertical  position  in  each  side  of  a 
shaft,  and  united  at  the  top,  over 
which,  by  means  of  a  pulley,  passes 
the  capstan  rope  :  this  is  for  the 
convenience  of  lifting  out,  or  lower- 
ing  into  the  shaft,  ^ber  or  other 
things  of  great  length  and  weight 

Sheers,  in  ship-building,  &c.,  are 
masts  or  large  spars  set  across  each 
other  at  the  upper  ends,  by  which 
contrivance  yery  heavy  bodies,  such 
as  Êrame-timbers,  masts,  &c.,  are 
raised 

Sheer-hulkf  in  the  navy,an  oldseventy- 
four  eut  down  to  the  lower  deck, 
and  fitted  up  with  a  pair  of  sheers, 
for  the  purpose  of  taking  out  the 
lower  masts  of  ships  preparing  for 
sea 

Sheerstrake,  the  strake  under  the 
gunwale  in  the  top-side  ;  it  is  ge- 
nerally worked  thicker  than  the 
rest  of  the  top-sides,  and  scarfed 
between  the  drifts 

Sheet,  in  navigation,  a  rope  fastened 
to  one  or  both  corners  of  a  sail,  to 
extend  and  retain  it  in  a  particular 
situation 

Sheet  AnchoTf  in  navigation,  the 
largest  anchor  of  a  ship 

Sher^s  PostSf  two  omamental  posts 
ot  pillars,  set  up  one  on  each  side 
of  the  house  of  a  sheriff  ot  «ïkssI 
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Shifty  Qfi  timber  or  plank,  is  oyer 
îaunching  withouteitherpiece  being 
reduced,  as  the  timbers  of  the 
frame,  or  plank  in  the  bottom 

ShingUy  coarse  sand  and  pebbles  de- 
posited  by  the  surge,  accumulating 
in  banks  and  forming  dangerous 
shoals.  Lieat.-Colonel  Reid,  in  the 
second  volume  of  the  *■  Professional 
Papers*  of  the  Corps  of  Royal  En- 
gineers,  makes  the  following  obser- 
vations on  the  moving  of  the  shingle 
of  the  beach  along  the  south  coast 
of  England  : 

"The  prevailing  winds  being 
westerly,  and  the  highest  seas  roU- 
ing  from  the  south-west,  the  peb- 
bles of  the  beach  are  gradually 
carried  to  the  eastward,  and  a  con- 
stant supply  is  fumished  by  the 
falling  away  of  the  cliffs.  On  this 
coast,  therefore,  groins  so  con- 
structed  as  to  prevent  the  moving 
shingle  from  pressing  to  the  east- 
ward  cause  an  accumulation  of 
pebbles. 

"  It  bas  been  ascertained,  from 
observation,  that  the  pebbles  of  the 
Devonshire  coast  are  forced  to  the 
eastward,  along  the  coast  of  Dor- 
setshire,  as  far  as  the  Chesil  Bank. 
The  stone  pier  of  Lyme  Régis,  called 
the  Cobb,  does  not,  as  might  bave 
been  expected,  arrest  their  pro- 
gress;  for,  in  south-west  storms, 
they  are  driven  over  the  pier,  and 
the  crews  in  the  harbour  bave  had 
to  quit  the  decks  of  their  vessels, 
on  account  of  the  stones  driven 
over  the  pier  falling  on  the  men. 
On  this  account,  within  a  few  years, 
a  high  wall  bas  been  constructed 
to  stop  the  progress  of  the  shingle 
at  this  point.  The  natural  consé- 
quence to  be  expected  from  this 
wall  is,  that  the  shingle  will  accu- 
mulate  on  the  west  side  of  Lyme 
Régis  pier,  until  it  shall  roU  round 
the  pier-head,  as  at  the  harbour  of 
Dover. 

"  The  Chesil  Bank  is  not  com- 
poseà  of  calcareous  pébb\e%f  (a& 
stsited  in  a  work  of  deservedVy  \ei^ 
^-nutation,)  but  most\y  coxk 
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sists  of  silicious  stones,  won  to  i 
▼ery  remarkable  dçgree  of  inifn* 
ity  of  shape  and  alM>  of  size  (iria 
tidcen  from  the  same  point)  byIoi| 
attrition  upon  the  coast  The 
largest  pebbles  hâve  been  cunei 
fiirthest  to  the  east  ;  and  the  icp- 
larity  with  which  they  are  aimgd, 
according  to  their  size,  is  vevyn- 
markabl^ 

"  The  progress  of  the  shin^  ii 
hère  first  arrested  by  the  bk  i 
Portland,  owing  to  the  projeelioB 
of  that  point  of  land  in  a  line  sone* 
what  to  the  westward  of  sontfa,  ad 
the  shingle  bank  stops  juat  i^ 
the  land  trends  in  a  sonth-iak 
direction. 

"The  Chesil  Bank,  at  tlM put 
of  it  nearest  the  Isle  of  Portkid, 
is  from  20  to  30  feet  above  tlie 
ordinary  high-water  mark.  Oa  tlie 
west  side  it  is  steep,  and  the  mUt 
deep  close  to  the  shore  ;  bot  ontk 
east  side  it  bas  a  gentle  slope,vi& 
a  base  of  200  yards,  to  the  aboie 
height  of  20  or  30  feet. 

"  This  gentle  slope  on  the  eut 
side  is  owing  to  the  accomiilatiai 
of  water  on  the  opposite  side  during 
westerly  gales,  which  finds  apainge 
through  the  gravel  bank,  mMhiag 
it  into  little  ravines,  and  canTiag 
down  stones  by  its  current.  la 
very  severe  storms  the  sea  wMha 
over  this  bank  ;  and  it  did  ao  oa 
the  23rd  of  November,  1824. 

"A  dangerous  shoal  of  coane' 
sand,  called  the  Shambles,  wUdi 
lies  off  the  south-east  jwint  of  the 
Isle  of  Portland,  is  in  ail  probability . 
formed  by  the  tides  ;  but  the  Choil , 
Bank  is  formed  by  the  waves  bfeik*  j 
ing  on  the  shore  in  south-west  galei;  | 
and  it  is  important  that  thèse  two  i 
causes,  and  their  resulting  consé- 
quences, should  always  be  a^t- 
rately  considered. 

"  Silicious  or  very  hard  pebbki 
only  withstand  long  roUing  on  the 
beach,  whilst  calcareous  stoMi 
%oo\iViftç«mft  ^Qund  into  sand.  ii 


TOWSÀ  '^Q»T^(\»SkdL  \^AXÀ^  ^wsiî^L^^às^ 


SHI 


SHIN6LE. 


^HI 


h  found  on  thé  shore  of  Portland 
Roads  ;  and  it  is  calcareousi  effer- 
Vescing  strongly  vdth  muriatic  add. 

"Scarcely  any  gravel  is  to  be 
seen  between  Portland  Roads  and 
Weymouth.  Within  the  Aberga- 
venny,  an  East  India  sbip,  wbich 
sunk  thirty  years  ago  in  the  mouth 
of  Weymouth  Bay,  there  is  no 
gravel,  and  but  little  sand.  East 
of  Weymouth  it  again  begins  to 
coUect;  but  each  Uttle  headland, 
acting  as  a  groin,  retains  much  of 
it  in  the  small  bays.  Round  St. 
Alban's  Head  its  action  has  not 
been  observed,  but  at  Christchurch 
the  quantity  is  considérable,  and  at 
Hurst  Castle  it  is  very  large. 

"  The  Isle  of  Wight,  and  the 
strong  current  running  through  the 
Needles,  hère  again  a  second  time 
stop  its  eastward  movement;  and 
it  forms,  nearly  in  the  mid-channel, 
a  shoal  called  the  Shingles,  the 
eastemmost  end  of  which  (by  the 
action  of  the  westerly  mnds  on  one 
side,  and  the  current  of  the  Needles 
on  the  opposite,)  becomes  heaped 
up  above  high-water  mark  into  an 
island,  varying  in  shape  and  size 
vrith  every  storm,  and  sometimes 
disappearing  altogether. 

**  The  pebbles  coming  from  the 
westward  must  be  driven  across  the 
north  channel  to  this  bank;  but 
they  do  not  pass  across  the  south 
andprincipal  channel  of  theNeedles 
to  the  Isle  of  Wight,  as  is  évident 
from  local  inspection  ;  for  those  of 
the  Isle  of  Wight  are  of  a  différent 
colour,  being  black  flints  from  the 
chalk,  whereas  those  on  the  side  of 
Hurst  Castle  are  generally  yellow. 

"The  effectoftheprevailingwind, 
in  driving  the  gravel  along  the  coast 
from  west  to  east,  is  not  less  évident 
on  the  south  of  the  Isle  of  Wight 
than  elsewhere.  It  passes  eastward 
until  it  reaches  SandownBayjWhere 
the  artificial  groins,  kept  up  at  con- 
sidérable cost,  arrest  a  certain  por- 
tion; but  the  surplus  is  poured 
over  thèse  groins,  and,  faUing  on 
the  east  side,  continues  its  course. 


*'The  gravel  which  passes  Ports- 
mouth  does  not  àppear  to  corne 
from  the  westward  of  Hurst  Castle, 
for  the  shores  just  within  tlie 
Needles  are  mud  without  stones. 
A  new  System  commences  vrithin 
the  Soient.  A  large  quantity  of 
shingleis  frimishedfrom  thegravelly 
soil  of  the  south  coast  of  Hampshire  ; 
and  this  shingle  is  likewise  driven 
eastward,  sometimesretomingwest-^ 
ward  when  easterly  winds  prevail,' 
but  the  balance  of  its  progress  is 
always  towards  the  east. 

"Hurst  Castle,  Calshot  Castle, 
and  Blockhouse  Fort,  Fortsmouth, 
ail  stand  on  sinûlar  tongues  of 
shingle,  formed  on  the  west  sides 
of  their  respective  passages  by  the 
prevailing  westerly  winds. 

''At  Hurst  Castle  the  graduai 
additions  to  the  end  of  the  strip  of 
shingle  may  be  plainly  seen;  for 
Nature  there  records  her  own  his- 
tory  in  a  very  visible  manner.  An 
or^ancelanding-place  30  feet  long, 
which  was  constructed  in  1806, 
and  stood  in  the  sea,  became  en- 
tirely  buried  in  gravel;  and  many 
succeeding  lines  of  high-water  mark 
may  be  distinctly  traced  to  the 
eastward  of  Hurst  Castle. 

''  Sinûlar  traces  of  many  former 
lines  of  high-water  mark  are  also  to 
be  seen  near  Southsea  Castle  ;  and 
immediately  on  the  west  of  Fort 
Monkton,  six  distinct  lines  of  high 
water  may  be  counted  ;  and  some 
of  thèse  probably  belong  to  very 
remote  periods  of  time. 

"The  direction  of  the  Une  of 
coast,  with  référence  to  the  pre- 
vailing gales,  seems  to  détermine 
where  the  shingle  will  accumulate, 
or  where  the  sea  will  be  most  likely 
to  encroach  upon  the  land;  and 
seems  to  be  one  of  the  most  im- 
portant points  to  study  as  regards 
the  subject  of  openingbar-harbours. 
"  The  south-easterly  direction  of 
the  beaeh  at  Southsea  would  appear 
to  be  one  of  the  causes  why  the 
entrance  of  Portsmouth  Harbour  is 
kept  as  clear  as  it  is,  by  the  current 
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numing  oui  of  it  ;  for  this  direction 
of  the  lind  prerents  the  water  ftom 
spreading  îtself  on  both  sides,  at 
^e  ebbing  tide,  as  it  does  at  the 
entrance  of  Langtton  Harbonr,  over 
banks  of  gravèl  ;  and  this  direction 
at  Sonthaea  appears  just  suffident 
to  allow  the  shingle  to  be  set  to  the 
eastward  by  the  preyailing  gales. 

**  It  well  desenres  considération, 
whether  embankments  (on  the  south 
coast  of  England)  nin  ont  on  the 
eastward  of  bar-harbours,  in  a  Une 
parallel  to  the  Une  formed  by  nature 
on  the  east  side  of  Fortsmouth 
Harbour,  would  not  lead  to  a  simi- 
lar  effect  as  that  produced  there  in 
keeping  open  one  principal  channel. 
By  a  proper  System  of  groins  on  the 
west  side  of  such  harbours,  shingle 
coining  from  the  westward  would 
be  stopped,  and  much  of  the  ma- 
terials  which  now  form  the  bars 
might  be  arrested  in  their  course. 

*'The  slope  of  the  beachis  flatter 


after  a  ioiitheiljgale,aiditi  cterage 
ilope  is  aboDt  1  foot  in  9. 

''If  groins  are  not  canned  fa 
enongh  in-land,  the  aea  în  south- 
wett  storms  (on  the  aoath  coast) 
wiU  break  round  and  insulate  them. 
If  they  are  not  hi^  enoogh  at  hig^- 
water  mark,  the  gravel  will  be  car- 
lied  o?er  them  to  the  eastward; 
and  if  they  are  too  abort,  it  will 
pass  round  the  outer  end  of  them. 

«During  southerly  gales,  it  is 
frequently  said,  that  t^  gravel  ii 
*  carried  into  the  aea/  because  the 
receding  waves  draw  it  down  ;  bot 
it  is  again  driven  back,  and  i  the 
wînd  ht  south-west  it  ia  aet  to  the 
eastward.  •— 

«  The  annexed  figure,  in  which  t 
pebble  (a)  passes  to  (jr),  fSollowing 
a  course  incÛcated  by  the  alphabeti- 
cal  order  of  the  letters,  wîU  es^lsii 
what  is  hère  meant,  and  show  the 
way  in  which  the  gravel  passes  by 
groins  which  are  too  short. 


West. 


a 

m 


High-water  mark. 


.^^ 


^i 


y    1 

\  I 
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Foot  of  the  dope  of  gravel. 


"  From  this  figure  it  will  also  be 
understood,  whj  a  single  plank  re- 
moved  from  a  wooden  groin  wiU 
cause  the  beach  at  such  place  of 
removal  to  be  carried  on  forward  ; 
and  hence  the  importance  of  con- 
structing  groins  of  materials  not 
Uable  to  such  accidents. 

**  The  point  of  shingle  on  which 


Calshot  Castle  now  stands  was  onoe 
an  island,  and  called,  in  1717i 
Crown  Island;  since  which  tûne 
the  opening  has  fiUed  inwithgraveL 
The  point  on  the  west  aide  of 
Christchurch  Harbourisnow  length- 
ening  annuaUy  ;  and  the  mouth  of 
that  harbour  and  its  bar  become 
every  year  more  and  more  removed 
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the  eastward,  and  if  leCt  ta  nature 

ward    antil  thc  w»tet  ftom  tbit 

eitimryahaa  re-open  a  freah  puaage 
for  jtielf  in  a  mor«  direct  Une,  a> 

the  WBter  aeemi  to  hâve  donc  al  tbe 

harboarotShoreham. 

it  nould  be  deiimble,  bf  meu»  of 

the  npparatua  for  enabling  perso  ni 

to  descend  and  eiaraÎDe  Ihe  b«d  of 

the  aea,  to  observe  and  détermine 

the  prcdae  mode  of  Ihe  action  of 

the  tliingle  at  the  eatnince  of  har- 

bourî. 

•■Tbe  aand  being  blown  bj  the 

«ind,  aa  neU  aa  driven  bf  the  lurge, 

it   freqoently  covert  the   coarser 

shingle,  where  it  il  retùned  by  tlie 

amx  arenaria,  B  gTMl  which  roola 

■tererv  joint." 

1  |^__y 

theBubjectofeneroaehmentaofthe 

1  ]ij^r\ 

aea  npon  the  Und  wiU  be  fannd  in 

LïeU'.-aeologï.') 

1' 

pièce»  of  wood  Mwed  to  ■  certsin 
■canthng,  oBed  in  roofing,  inatead 
oftiIe»orslal«« 

ber,  of  which  Moaea  uude  the 
greater  part  of  the  tables,  altan, 

and  pUmk»,  belonging  to  the  taber- 

nacle:   it  growi  in  thedewrta  of 

1  Iffi 

Aisbia,  and  is  like  white-thom  in  îta 

eolonr  and  leavee,  but  not  in  aize, 

u  the  tree  îa  so  large  Ihat  it  affords 

[.g    if/fe^ 

ver;  long  plsaks:  tbe  wood  ishard, 

^^l|| 

tougb,  amooth,  vilhoot  knota,  and 

extremely  beantiful  ;    ao  that  the 

rieh  and  curiou!  make  aerews  of  il 

for  tbeir  presses 

Shieen,  in  oaTigation,  Ihe  Utile  round 

y-^\\\  M   \ 

wheelB,  of  wood  or  métal,  in  whieh 

/y^m  v=i   ' 

Ihe  rope  of  a  puiley  or  biock  runs 

gpê*'|  \ 

ÂAofcï,  pièces  ofplank  put  under  Uie 
shores  where  there  are  no  ground- 

\\ 

wajj 

SAoreii,  pièces  of  timbcr  fixed  to  sup- 
port a  ship 

SArina,  tombs,  or  decorated  monu- 

work,  as  Ihey  are  applied  to  the 

W     \ 

\    \ 

\    \ 

erirt  m  (ta  cBXWiï**  «>*i-  *** 
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churches  :  the  term  is  also  applied 
to  a  cabinet  in  which  sacred  things 
are  deposited 

Shuntt  a  term  applicable  to  the  ma- 
nagement of  railway  trains,  to  re- 
move  a  carriage  or  train  off  the  main 
Une.  When  an  engine,  carriage,  or 
train  is  moved  off  the  main  line 
to  a  siding,  it  is  then  said  to  be 
*  shunted/  It  is  most  probably  de- 
rived  from  the  word  *  shun  :*  in  the 
old  English  Romance  *  Mort  Ar- 
thm'e  *  we  find  the  word  'schunte' 
used  in  this  sensé,  to  put  off;  and 
in  other  early  works  the  word 
'  shunted  *  may  be  found,  with  the 
meaningi  to  move  from. 

Side  chainsi  chains  and  hooks  fixed 
to  the  sides  of  the  tender  and  en- 
gine  for  safety,  should  the  central 
drag-bar  give  way 

Sidereal  year,  that  space  of  time 
which  astronomers  compute  the 
smi  is  moving  from  any  fixed  star 
till  it  returns  to  it  again,  reckoned 
at  365  days,  6  hours,  and  almost 
10  minutes 

Signal  ktmpSf  railway  lamps  with  a 
bull's-eye  glass  in  front.  Each 
lamp  bas  a  recess  between  the 
burner  and  bull's-eye,  for  dropping 
in  any  particular  coloured  glass, 
according  to  the  light  which  is  to 
be  shown.  The  lamp  bas  also  re- 
cesses for  holding  thèse  glasses,  so 
that  the  engine-man  can  at  once 
pick  out  a  red,  green,  or  blue  glass, 
and  put  it  in  front  as  he  may  re- 
^quire  it. 

suif  the  lower  horizontal  frame  of  a 
door  or  window  ;  a  threshold 

Siltt  in  hydrography,  &c.,  mud  depo- 
sited by  rivers,  tides,  &c.,  generally 
in  still  parts  or  eddies,  and  also  in 
lakes  or  hollows  filled  with  still 
water 

Silver  is  sometimes  found  in  the  me- 
tallic  state,  and  as  chloride  and 
sulphide,  besides  alloyed  with  gold, 
copper,  and  other  metals.  It  is 
a  pure  white  brilliant  métal,  of 
great  ductility,  capable  of  being 
drawn  out  into  very  fine  wires.  It 
meits  at   1873^    and    absorbs  a 
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large  quantity  of  ozygen,  which, 
disengaging  on  cooling,  gi^es  it  a 
white,  frosty  appearance:  when 
impure,  it  does  not  do  so.  It  is  a 
métal  used  in  great  abundance  as  a 
coin  in  ail  countries,  also  for  plate, 
for  vases,  candelabra,  caps,  &c. 

Sinkinçt  in  mining,  digging  down- 
wards;  in  rising  and  sinking  a 
shaft,  one  set  of  men  sink  from  a 
certain  level,  while  another  set  rises 
from  a  lower  levé!  to  meet  them 

Sipartunif  in  the  time  of  the  Romans, 
a  pièce  of  tapestry  stretched  on  a 
frame,  which  rose  before  the  stage 
of  the  théâtre 

Siphoriy  or  Syphon,  in  hydraulics,  a 
crooked  pipe  through  which  liqnors 
are  conveyed 

Sissoo  is  one  of  the  most  valuable 
timber-trees  of  India,  and  with  the 
saul  is  more  extensively  used  than 
any  other  in  north-west  India.  The 
ship-builders  in  Bengal  sélect  it 
for  crooked  timbers  and  knees  ;  it 
is  remarkably  strong;  its  colonr  is 
a  light  grayish  brown  with  dark-co- 
loured  veins. 

Slpindle-tree,  a  shrubby  tree,  with 
a  yellow  wood  similar  to  the  En- 
glish box-wood:  it  is  tumed  into 
bobbins  and  common  articles 

Siiet  the  situation  of  a  building  ;  the 
plot  of  ground  on  which  it  stands 

SitCt  in  Itmdscape,  signifies  the  view, 
prospect,  or  opening  of  a  country, 
derived  from  the  Italian  word  nto, 
situation  ;  and  it  is  in  use  among 
painters,  as  being  more  expres- 
sive 

Sketch,  a  slightly  made  picture,  in 
which  the  gênerai  effect  is  attended 
to,  but  not  always  the  détails,  and 
from  which  more  finished  woiks 
are  painted  :  so  also  with  sketches 
in  architecture,  giving  the  correct 
outline  of  a  building  without  fiUing 
up  with  the  détail. 

Skew,  or  Askew,  as  applied  to  masons' 
work,  an  oblique  arch 

Skiriing,  a  narrow  board  forming  s 
plinth  to  an  internai  wall 

Skreens  were  either  of  needle-work 
or  painted  :  in  the  time  of  H«U7 
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YIII.  is  noticed  a  skreen  as  a  new 
year's  gift  from  Luke  Hornebound, 
a  painter,  to  that  monarch 

Skyliffhts,  glass  frames  placed  in  a 
roof  with  one  or  more  indined 
planes  of  glass 

Slaking  of  Lime.  Quick-lime,  taken 
as  it  leaves  the  kiln,  and  thrown 
into  a  proper  quanlîty  of  water, 
splits  mth  noise,  puffs  up,  produces 
a  large  disengagement  of  slightly 
caustic  vaponr,  and  falls  into  a 
thick  paste.  So  much  heat  is  pro- 
dueed  in  slaking,  that  part  of  the 
water  Aies  off  in  vapour.  If  the 
quantity  of  the  lime  slaked  be  great, 
aie  heat  produced  is  suffident  to 
set  fire  to  combustibles  :  in  this 
manner  vessels  loaded  with  lime 
hâve  sometimes  been  bumt.  When 
great  quantities  of  lime  are  slaked 
in  a  dark  place,  not  only  heat,  but 
light  also,  is  emitted.  The  spécifie 
gravity  of  pure  lime  is  3*08. 

SlatCf  an  argillaceous  stone,  readily 
split,  and  employed  to  cover  build- 
ings, and  also  for  other  purposes  : 
it  is  quarried  in  large  pièces 

Slating  is  employed  by  builders  for 
covering  in  the  roo£s  of  build- 
ings. The  slates  principally  in  use 
in  London  are  brought  from  North 
Wales. 

Sleepersy  pièces  of  timber  employed 
to  support  others,  and  laid  asleep, 
or  with  a  bearing  along  their  own 
length  :  sleepers  dénote  more  par- 
ticularly  those  timbers  which  are 
placed  lengthwise  on  walls  to  sup- 
port the  joists  of  a  floor;  they 
are  employed  on  failroads  as  longi- 
tudinal bearings  for  the  rails  to 
rest  upon 

Sleepers j  or  Transome'kneeff  arefixed 
withinside  a  ship  abaft,  one  arm 
laying  on  the  foot  waleing,  and  the 
other  extended  up  the  transoms 

SlickingSj  narrow  veins  of  ore 

Slide,  a  veîn  of  clay,  which,  intersect- 
ing  a  Iode,  causes  a  dislocation  Yer- 
tically 

Slide-rest,  This  apparatus,  the  in- 
vention ofMr,  Henry  Maudslay,  îs 
of  the  utmoat  importance  for  per 
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fecting  and  accelerating  the  con- 
struction of  macbinery.  Before 
its  invention,  cylindrical  tuiiiing 
was  a  work  of  manual  labour,  and 
was  attended  with  so  much  diffi- 
cnlty  and  expense,  when  the  cylin- 
ders  were  either  large  in  diameter 
or  of  moderate  length,  that  it  was 
necessary  to  avoid  using  them  in 
many  cases;  and  plane  surfaces 
being  even  still  more  expensive, 
in  conséquence  of  the  very  imper- 
fect  and  laborious  opérations  of 
chipping  and  filing  them,  many 
very  valuable  inventions  could  not 
be  carried  into  effect  on  account 
of  the  inaccuracy  and  expense  at- 
tending  their  construction.  The 
invention  of  the  slide-rest,  forming 
an  ail-important  part  of  that  of 
the  planing  machhie,  has  entirely 
removed.  both  of  thèse  difficulties, 
and  cylindrical  tuming  and  planing 
are  now  the  cheapest  and  most 
perfect  of  mechaniôil  opérations. 

The  office  of  the  slide-rest,  as 
applied  to  lathes  and  tuming 
machines,  is  to  holdt  engage,  and 
direct  the  tuming-tool,  and  it  may 
be  kept  in  motion  either  by  hand 
or  by  self-acting  machinery. 

When  applied  to  a  small  lathe, 
it  is  generally  moved  by  hand  ; 
but  in  large  machines  for  heavy 
work,  where  the  time  of  action  is 
considérable,  it  is  moved  by  ma- 
chinery attached  to  the  lathe.  The 
work  to  be  tumed  being  placed  in 
the  usual  way  between  the  two 
centre  pièces  of  the  lathe,  the 
lower  part  of  the  slide-rest  is  fixed 
under  it  on  what  is  called  the  bed 
of  the  lathe:  the  use  of  this  part  of 
the  slide  is  to  move  the  tool  to  or 
from  the  work,  which  it  effects  by 
means  of  a  slide,  at  right  angles  to 
the  work,  moved  by  a  screw  and 
handle  :  this  slide  has  fixed  upon  it, 
by  a  swivel  joint,  the  upper  part 
of  the  apparatus. 

The  upper  part  has  also  a  sUde 
moved  \s^  &  %cte^  «SL^V«ûSSfc,«sÀ\^ 
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of  tliia  upper  siide  ia  lo  move  the 
cutting-tool  nhiïh  i>  fiied  upon  it 
psrallel  to  the  ceatre  Une  of  the 
lathe  ;  but  it  csn  be  so  pUced,  b; 
Bidof  the  awiTel-joint,  bb  to  cause 
the  tool  ta  sdvance  at  any  required 
angle  with  tbe  centre  Une  of  Ihe 
b,lbe.  ThuB  two  direct  movemenls 
■re  obtained  :  the  Ûrst  to  stt  the 
tool  ta  the  Vi'ork,  and  tbe  eecond 
to  move  it  either  to  the  right  or 
Icft,  in  a  hne  pandiel  with  tbeworli, 
or  ai  any  given  ongle  viith  the  firat. 
The  aUde-ceat  principle  entera 
la^ly  into  the  construction  of  ail 
kinda  af  macbineiy,  froia  the  moat 
minute  ta  machines  of  vaat  magni- 
tude, nbere  by  its  aid  ponderous 
maiaes  —  such  for  instance  as  niil- 
way  tuTTi-tableB  36  feet  in  diame- 
tei — arc  operated  upon  with  a 
précision  uiiattainable  hyanyothir 


Slide-vahe,  in  tocomOtiTe  engioe»,  the 
valve  ptaced  in  the  iteam-cheit  U 
work  oTcr  the  slfiam-ports.  1: 
Tcgulatea  the  admiaaion  of  ateam 
to  the  cylinder  froro  the  boiler, 
and  the  eacape  of  the  steam  &am 
the  cjUnder  lo  the  atmosphère. 
Ita  form  ia  that  of  an  arch  in  the 
centre,  with  a  liât  face  ail  roond 
to  keep  it  ateam-tight  a»  the  face 
of  the  iteam-porta.  It  is  bj  the 
archcd  part  that  the  «team  eacapes 
to  the  atmosphère.  It  is  a  very 
simple  valve,  and  Buiwera  its  pnr- 
pose  well,  with  one  draw-baek. 
namd;,  the  preaaure  of  the  steam 
upon  it  being  onbalanced  by  any 

templs  liave  been  made  to  relieve 
thia  pressure,  some  of  wbich  it  is 
hoped  will  be  auccesaful.     In  al 
iâonary  engines  the   contrivane 
diffier  materially,  as  ahown  bdon 
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Fig.  1  représente  in  lectkm  the 
cylinder,  piston,  and  slide  t  S  il  the 
mouth  of  the  steam-pipe  coming 
from  the  boiler  ;  e  is  the  pipe  lead- 
ing  to  the  condenser  ;  t  is  the  lod 
which  is  attached  to  the  slide, 
moving  through  a  stuffing-boz,  m  n. 
This  sUde  is  représentée  in  longi- 
tudinal section,  separatdy,  in  fig.  3, 
and  in  transyerse  section  in  fig.  4. 
In  the  position  of  the  slide  repre- 
sented  in  fig.  1,  the  steam  passing 
firom  the  hoiler  entera  at  S,  and 
passes  to  the  bottom  of  the  cylin- 
der  through  the  opening  b,  where 
it  acts  below  the  piston,  causing  it 
to  ascend.  The  steam  which  waé 
above  the  piston  escapes  through 
the  opening  at  a,  and  descending 
through  a  longitudinal  opening  in 
the  sUde  behind  the  mouth  of  the 
steam-pipe,  finds  ite  way  to  the 
pipe  e,  and  through  that  to  the 
condenser. 

When  the  piston  has  readied 
the  top  of  the  cylinder,  the  slide 
will  hâve  been  moved  to  the  posi- 
tion represented  in  fig.  2.  The 
steam  now  entering^  lUt  S  passés 
through  the  opening  a  into  the 
cylinder  aboyé  the  piston,  while  the 
steam  which  was  below  it  escapes 
through  the  opening  b  and  the 
pipe  e  to  the  condenser. 

The  form  of  thevalTC, 
from  which  it  deriyes 
ite  name  of  D-valye,  is 
represented  in  fig.  4. 
The  longitudinal  open- 
ing through  which  the 
steam  descends  then 
appears  in  section  of  a 
semidrcular  form.  The  packing  at 
the  back  of  the  slide  is  represented 
at  k;  this  is  pressed  against  the 
surface  of  the  valye-box. 
Slide-valve  lap^  Outsiâe,  in  looomotiye 
engines,  that  portion  of  yalye  which 
would  oyerlap  the  steam-portewlten 
placed  oyer  them.  If  Àe  tteam- 
ports  measure  8  inches  oyer  ail  the 
ports,  and  the  yalye  be  10  inches 
hroaâ,  thia  would  be  an  OTeriiq;»  of 
i  incb  on  eacb  aide  of  the  poitty 
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and  la  eaUed  the  'lap'  of  the  yalye. 
Ezpaniioa  was  fonnerly  regulated 
hy  the  estent  of  lap  only,  but  it  is 
now  regulated  by  both  the  lap  and 
the  expansion  gear,  which  giyes 
greater  scope  in  doing  so.  Intide 
/^  is  the  portion  of  Ûte  yalye  face 
wnich  would  oyerb^  the  inside  of 
tiie  steam-ports  when  placed  oyer 
them  ;  for  if  the  tteam-ports  were 
4  inches  from  inside  of  the  one 
•{KMrt  to  the  inside  of  the  other 
port,  and  if  the  arched  part  of  the 
▼alye  only  measured  3f  inches 
aeross,  this  would  giye  i^  of  an 
înch  lap  on  each  side,  which  is 
caBeà  huide  kp. 

Sade-valve  lead,  in  locomotiyes,  ibe 
width  which  the  tteam-port  is  open- 
ed  by  the  slide-yalyewhen  the  pis- 
ton is  at  the  end  of  the  stroke.  It 
yaiies  from  i  to  i  an  inch,  accord- 
ingtotheworkrequired.  Thelead 
is  obtained  by  fixing  the  eccentric 
on  the  axle,  a  little  in  front  oî  the 
crank,  by  which  arrangement  the 
steam-port  is  opened  in  front  \k 
the  direction  in  which  the  piston 
is  moying  before  the  latter  has 
completed  ite  stroke.  By  thèse 
means  the  steam-port  is  thrown 
quickly  open  when  the  piston  com- 
mences ite  retum  stroke,  and  has 
at  once  the  fuU  pressure  of  the 
steam  against  it. 

SUde-vahe  tracel,  the  distance  which 
the  slide-yalye  trayels  in  one  direc- 
tion for  each  stroke  of  the  piston. 
This  is  from  4  to  5^  inches  gene- 
rally,  but  is  reduced  by  each  yaiia- 
tion  of  the  expansion  gear,  and  ite 
trayel  is  taken  for  both  the  front 
and  back  strokes  of  the  piston  for 
each  notch  where  the  handle  is 
fixed.  The  up  and  down  quarter- 
reyolutions  of  the  crank  do  not 
equally  draw  the  piston  the  half 
length  of  the  cylinder,  and  this 
and  the  expansion  gear  so  fsr 
affect  the  working  ù£  the  slide 
that  it  is  necessary  to  take  the 
front  and  WSl  iiGKia&  ^^^âàa^ 
fieptnitây. 

Setting  t1teaUda-«dl»e  X 
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trie  is  brought  M  much  before  the 
crank  as  to  give  the  required  lead 
to  the  îliiifi-ïnlve  when  the  crank 
is  on  the  centre,  that  is,  in  a 
Btraiglit  Une  with  a  cylinder.    The 


hitndle  is  then  moved  to  each  lept- 
rate  noteb,  snd  tbe  position  of  the 
alide  and  piston  carèfiJl;  taken  for 
eaeb  Tariatîon.  Thèse  are 
recoided  in  the  foUowing  mai 


SUde-nalve  and  PItton  Molioiu'  Regiiter. — Working  qftapatiion  gtar. 
Engine, 1 8& 


Diameter  at  cf  linden 
Length  of  stroke  .  . 
Siw  of  steam-port    . 


Olrtrido  Inp  of  valve  . 
Iniide  lap  of  valve  . 
Ëize  of  eMhaiLst-port 
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SUde-Balce  roi  gaide,  in  locorootive 
engines,  a  bracket  fiïed  to  the 
boiler,  the  lowcr  end  of  vrhich  ia 
fitted  for  the  sUdE-yalïC  tod  to 

fui  in  thia  giiidc  for  lîiing  the  rod 
nbea  the  valve  bas  to  bc  diseon- 

Slide-valBe  rod  and  fiante,  in  loco- 
motive cuginci  :  the  frame  ia  fitted 
on  to  the  top  part  of  tbe  vulve, 


and  tbe  rod  connecta  the  fniBt} 
with  the  Elide-block,  or  roeking- 
shaft,  according  to  the  description 
of  valve -gear  of  the  particulsi 
engin  E 

Slide-vahe  motion,  in  locomotive  en- 
gines, a  short  motion  similar  M  the 
pisCon-rod  motion,  connectiiig  tbe 
qaadrant  to  the  slïde-valve  bf 
parallel  guides 

Slld'mg  mie,  a  mie  constructed  iritt 
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logarithmic  Unes,  formed  upon  a 
slip  of  wood,  hnsSf  or  ivory,  in- 
serted  in  a  grôoye,  in  a  raie  made 
to  slide  longitudinally  therein,  so 
that  by  means  of  another  scale 
upon  the  rule  itself  the  contents  of 
a  surface  or  solid  may  be  known 

SUmes,  mud  contalning  metallic  ores, 
mud  or  earthy  partides  mixed  "with 
the  ores 

sut  dealf  a  name  for  inch  and  a  quar- 
ter-inch  deal  eut  into  two  boards 

Sloop,  in  navigation,  a  small  one- 
masted  vessel,  the  mainsail  of 
which  is  attached  to  a  gaff  above, 
and  to  a  long  boom  bdow.  The 
Word  is  also  appUed  to  any  small 
ship. 

Sluice,  in  hydraulics,  a  water-gate»  a 
flood-gate,  a  vent  for  water 

Smelting  is  the  process  of  separating 
metals  from  the  earthy  and  other 
matters  with  which  they  are  com- 
bined  in  the  state  of  ore.  Of  this 
opération,  as  conducted  upon  the 
ores  of  iron,  copper,  lead,  and  tin, 
the  following  is  a  brief  description  : 
Smelting  Iron,  The  réduction  of 
iron  ore  is  effected  in  a  fumace  in 
which,  the  required  intensity  of 
beat  being  obtained  by  a  current  of 
air  driven  rapidly  into  the  fumace, 
bas  received  the  name  of  a  blast- 
fumace.  The  kind  of  fiimaces  em- 
ployed,  the  quantity  of  ore  or  mine, 
as  it  is  termed,  reduced  at  each 
beat,  and  the  peculiar  method  of 
conducting  the  opération,  yary 
widely  in  différent  countries  and 
counties,  and  bave  some  référence 
in  détail  to  the  précise  quality  and 
composition  of  the  ore  to  be  treated. 
Previous  to  the  year  1740,  the 
smelting  of  ores  of  iron  was,  in 
England,  performed  solely  with  the 
charcoal  of  wood,  the  ores  operated 
upon  bdng  prindpally  the  brown 
and  red  hématites,  or  rich  ores, 
that  is,containing  a  large  proportion 
of  métal  with  a  small  quantity  of 
earthy  materials.  In  the  treatment 
of  this  class  of  ores,  it  may  be  ob- 
served  that  very  little  improyement 
bas  yet  been  effected,  the  modem 


processes  haying  been  chiefly  ap- 

plied  to  the  leayer  ores,  such  as 

blackband,  &c.    The  expensiyeness 

and  comparative  scardty  of  char-. 

coal  as  a  fael  for  the  smelting  of 

iron  ores,  induced  those  engaged  in 

the  art  to  attempt  the  substitution 

of  coal  for  wood-charcoal  ;  and  by 

the  year  1788,  thèse  attempts  had 

80  far  succeeded,  that  there  remain. 

ed  only  24  ont  of  59  charcoal  fiir- 

naces,  while  53  fumaces  had  been 

established  in  which  coal,  bumed 

into  the  form  of  coke,  was  used  for 

the  smdting  of  the  ore.  Since  that 

date,  the  extension  of  this  process 

bas  proceeded   rapidly,   and   the 

total  quantity  of  métal  produced 

bas  experienced  a  corresponding 

augmentation,  At  the  présent  time, 

the  Backbarrow  Iron  Company  are 

nearly  the  only  smelters  of  iron 

with  wood-charcoal  in  thekingdom. 

The  two  principal  seats  of  the  iron 

manufiicture  in  Great  Britain  are  in 

Staffordshire  and  South  Wales.  In 

the  former  district,  comprising  the 

neighbourhoods  of  Dudley,  Bilston, 

Wednesbury,  &c.,  the  smelting  or 

blast  fumaces  are  constrocted  al- 

most  wholly  of  bricks.    They  are 

usually  of  a  conical  form  exter- 

nally,  and  sometimes  pyramidal,  the 

plan  being  a  square  or  rectangle. 

In  the  interior  they  are  mostly  cir- 

cular  in  form,  except  in  that  part 

called  the  hearth.    The  fuel  and 

the  ore  to  be  smelted  are  fed  into 

the  fumace  from  the  top,  and  its 

hdght  being  from  40  to  50  feet,  an 

ascendingplatform  or  inclined  plane 

is  constructed  for  wheeling  up  the 

barrows  in  which  the  materials  are 

conyeyed.  The  pipes  through  which 

'the  air  is  driven  into  the  fumace 

(by  a  steam  engine)  are  called  the 

tuyères,  and  are  usually  two,  but 

sometimes  three  in  number.    The 

relative  quantities  of  coal,   iron- 

stone,  and   limestone,  which  are 

put  into  the  smelting  fumaces  of 

Staffordshire  for  the  production  of 

each  ton  wdght  of  iron  produced, 

are  about  50  cwt.  of  coal,  50  cwt. 


413 


SME 


SMELTING. 


/ 


of  mine,  previously  calcmedy  and 
from  12  to  16  cwt.  of  limestone, 
the  latter  material  being  added  as 
a  flux  to  promote.the  fusiom  of  the 
mass.  The  Conegree  fîirnace,  near 
Dudley,  may  be  instanced  as  a 
good  example  of  a  blast-fnmace 
adapted  for  the  economical  smelt- 
ing  of  iron  ores.  It  is  54  feet  in 
height,  5  feet  in  diameter  on  the 
hearth,  and  12  feet  above,  widening 
npward  to  a  diameter  of  13  feet 
9  inches,  and  rednced  to  8  feet 
above  the  platform,  on  which  the 
charges  are  delivered.  The  qnan- 
tities  of  materials  employed  in  this 
fdmace  to  make  one  ton  of  pîg- 
iron,  are  of  coal  2  tons  and  5  cwt., 
or  of  coke  37  cwt.,  charred  mine 
2  tons  5  to  10  cwt.,  limestone  13 
to  16  cwt. 

Each  charge  delivered  into  the 
fumace  consists  of  9i  cwt.  of  coke, 
12  cwt.  of  charred  mine,  and  4  cwt. 
of  limestone.  At  this  fomace  115 
tons  of  pig-iron  haTC  been  made  in 
one  week.  The  cylinder  from  which 
the  air  is  blown  through  the  tuy- 
ères into  the  fumace  is  72^  inches 
in  diameter,  and  the  stroke  is  7  feet 
in  length.  Originally  there  were 
five  tuyères  for  the  introduction  of 
the  blast,  one  muzzle  being  2^, 
two  others  2^,  and  the  other  two 
2  inches  in  diameter.  Subsequently 
thèse  were  changed  to  four  muzzles, 
of  the  respective  diameters  of  3^, 
^f  2i,  and  2  inches. 

SmeUing  Copper.  Copper  ore, 
as  smeltedin  South Wales  and  other 
places,  usually  consists  of  pyrites 
(composed  of  sulphuret  of  copper 
and  sulphuret  of  iron  in  nearly 
equal  proportions),  and  vein-stone. 
The  earthy  matters  combined  with 
the  pyrites  are  commonly  silidous, 
and  the  process  of  smelting  consists 
in  altemate  roastings  and  fusions. 
The  first  of  thèse  opérations  is,  cal- 
cining  the  ore  in  furnaces  in  which 
the  beat  is  applied,  and  increased 
gradually,  till  the  tempeiatnxe  be  \ 
aa  bigh  as  the  ore  can  «uppoxt  \ 
withoat  melting  or  agg\u^na\xn^,  \ 


wheB  the  Of«  is  thrawa  ta 
ateh  formed  imder  the  soie  ( 
iUrnaoe.  The  ■eooiid  opentk 
fusion 'x>f  the  calcmed  ore,  ■ 
fbrmed  in  a  luted  fînnaoe,  tk 
hsvingbeen  spread  uBifonili 
the  hearth,  and  fluzes»  mA  m 
sand,  or  floor-apar,  being  i 
when  required,  althoogfa  Ût 
cessity  f<nr  this  addition  is  • 
to  be  obviated  by  a  careM  a 
ture  of  ores  of  différent  qu 
the  several  earthy  ccmipoMi 
which  shall  serve  as  flûes  i 
fusion  of  the  mass.  The» 
processes  of  calcination  and  i 
are  repeated  altemately  mt 
ore  is  completely  fireed  from  i 
earthy  materials,  and  pmte  m 
obtained. 

Smelting  Lead.  The  ores  o 
after  being  sorted,  cleansed,  gi 
and  washed,  are  roasted  in  fiir 
which  are  virithout  any  Ui 
blowing  apparatus,  the  ores 
separable  from  the  métal  ' 
great  fusibility.  Several  c 
Âimaces  are  usually  connecte 
one  chinmey-stalk,  to  wb 
séries  of  flues  about  18  inches  i 
conduct.  The  melted  lead 
freely  frt>m  the  ore  and  is  • 
off  into  the  moulds  in  socc 
quantities,  the  ore  being  repe 
'^tumed  over,  and  a  small  qn 
of  coal  added  over  the  bi 
mass  at  each  drawing. 

Smelting  Tin,  This  procès 
sists  of  the  caldning  or  roast 
the  ores  afrerthey  bave  been  cl< 
sorted,  stamped,  and  washed. 
calcining  is  performed  in  a 
beratory  fumace  from  12  to  1 
long  and  7  to  9  feet  viride. 
heaùrth  of  thèse  furnaces  is 
zontal,  and  they  hâve  onl} 
opening,  which  is  in  the  fron' 
closed  by  an  iron  door.  Tb< 
phureous  and  arsenical  va 
which  arise  from  the  ore  are 
ddcted  by  chimneys  over  the  ^ 
oi  \Va  t«xi^  ^i  ^aLmaces  into 
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cination,  which  occupies  from  12 
to  18  hoursy  according  to  the  quan- 
tity  of  pyrites  contained  in  the  ore, 
6  cwt.  of  ore  are  treated  at  once, 
and  the  materials  are  stirred  from 
time  to  time,  to  prevent  them  from 
agglutinating. 
Smokej  Prévention  of,  There  is  per- 
haps  no  subject  so  difficult,  and 
none  so  fuU  of  perplexities,  as  that 
of  the  management  of  a  fumace 
and  the  prévention  of  smoke.  Mr. 
Fairbairn,  in  his  Report  to  the 
British  Association  on  the  Con- 
sumption  of  Fuel  and  Prévention 
of  Smoke,  observes,  —  "  I  hâve 
approached  this  inquiry  with  con- 
sidérable diffidence,  and  after  re- 
peated  attempts  at  definite  conclu- 
sions, hâve  more  than  once  been 
forced  to  abandon  the  investigation 
as  inconclusive  and  unsatisfactory. 
Thèse  views  do  not  anse  from  any 
defect  in  our  acquaintance  with  the 
laws  which  govem  perfect  com- 
bustion, the  economy  of  fiiel,  and 
the  consumption  of  smoke.  They 
chieây  anse  from  the  constant 
change  of  température,  the  varia- 
ble nature  of  the  volatile  products, 
the  want  of  System,  and  the  irre- 
gularity  which  attends  the  man- 
agement of  the  fumace.  Habits 
of  economy  and  attention  to  a  few 
simple  and  effective  rules  are  either 
entirely  neglected  or  not  enforced. 
It  must  appear  obvious  to  every 
observer,  that  much  bas  yet  to  be 
donc,  and  much  may  be  accom- 
plished,  provided  the  necessary 
précautions  are  taken,  first  to  esta- 
blisb,  and  next  to  carry  out,  a  com- 
prehensive  and  well-organized  Sys- 
tem of  opérations.  If  this  were 
accompUshed,  and  the  management 
of  the  furnace  consigned  to  men  of 
intelligence  properly  trained  to 
their  respective  duties,  ail  thèse 
difficulties  would  vanish,  and  the 
public  might  not  only  look  forward 
vdth  confidence  to  a  dear  atmo- 
sphère in  the  manufacturing  towns, 
but  tbe  proprieton  of  steam  en- 
gines  would  he  more  than  com- 
41â  — — 


pensated  by  the  saving  of  fiiel, 
which  an  improved  System  of  man- 
agement and  a  sounder  prindple 
of  opération  would  insure.  The 
attainment  of  thèse  objects — the 
prévention  of  smoke,  and  the  per- 
fect  combustion  of  fùd, — are  com- 
pletely  within  the  reach  of  ail 
those  who  choose  to  adopt  mea- 
sures  calculatedforthe  suppression 
ci  the  one  and  the  improvement  of 
the  other. 

**  On  presenting  to  the  British 
Association  an  inquiry  into  the  me- 
rits  of  Mr.  C.  W.  WiUiams's  Argand 
Fumace  compared  with  those  of  the 
usual  construction,  it  was  found, 
from  an  average  of  a  séries  of  ex- 
periments,  that  the  saving  of  fuel 
(inclusive  of  the  absence  of  smoke) 
was  in  the  ratio  of  292  to  300,  or 
as  1  :  1*039,  being  at  the  rate  of  4 
per  cent,  in  favour  of  Mr.  Wil- 
liams's  plan.  Since  then  a  con- 
sidérable number  of  experiments 
hâve  been  made  by  Mr.  Houlds- 
worth,  Mr.  Williams,  and  others, 
which  présent  some  curions  and 
interesting  phenomena  in  the  fur- 
ther  development  of  this  subjecf 

In  order  to  détermine,  by  a  séries 
of  comparative  results,  the  law  on 
which  perfect  combustion  is  found- 
ed,  and  its  practical  appUcation 
insnred,  Mr.  Fairbaim  made  the 
foUovring  points  the  subjects  of 
inquiry: 

I.  The  analysis  or  constituents 
of  coal  and  other  fuels. 

II.  The  relative  proportions  of 

the  furnace,  and  fomur  of 
boilers. 

III.  The  température  of  the  fur- 

nace   and    surrounding 
fines, 
iv.  The  economy  of  fuel,  con- 
centration of  beat,  and 
prévention  of  smoke. 
Smoke-boâp,  the  end  of  the  boiler  on 
which  the  chimneyis  placed.  Loco- 
motives with  inside  cylinders  hâve 
them  'ç\aced.  Vu  >sîfcû&  \«rk,  '^îsûs&k\ 
Veep&  bolYk  i^ceû.  «sA  Vîor.  ^î«»5sx.- \ 
piçeft  ajt  sl  \â^  \fem^<it»to^^ 
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Smoke-ôox  door,  the  door  in  front  of 
the  smoke-box,  by  which  aooess  is 
gained  to  the  cyUnden  or  steam- 
pipes,  and  other  parts  placed  in  this 
box 

Snake  woodt  a  kind  of  speckled  wood 
osed  in  Demerara,  Surinam,  &c., 
for  the  bows  of  the  Indians  :  the 
oolour  of  the  wood  is  red  hazle, 
with  numerous  black  spots  and 
marks,  which  hâve  been  tortored 
into  the  resemblance  of  letters, 
or  the  scales  of  reptiles.  When 
fine,  it  îs  Tery  beautiful,  and  is 
scarce  in  England  :  chiefly  osed  for 
waUdng-sticks,  which  are  expen- 
sive. The  pièces  that  are  from 
2  to  6  inches  in  diameter  are  said 
to  be  the  produce  of  large  trees. 

SnoWf  in  navigation,  the  hirgest  of 
Eoropean  two-masted  vessels.  The 
sails  and  rigging  are  exactly  similar 
to  those  of  a  sldp,  only  behind  the 
mainmast  of  a  snow  there  is  a 
small  spar  or  mast,  fixed  into  a 
block  of  wood  on  the  quarter-deck, 
which  carries  a  sail  resembling  the 
mizen  of  a  ship. 

Snyinff,  in  navigation,  a  circular  phmk 
edgewise,  to  work  in  the  bow 

Soclet  in  architecture,  a  flat  squave 
member  under  the  bases  of  the 
pedestal  of  statues  and  vases 

Soffiti  in  architecture,  any  timber 
ceUing  formed  of  cross-beams  or 
flying  cornices,  the  square  com- 
partments  or  panels  of  which  are 
enriched  with  sculpture,  painting, 
or  gilding 

Sol,  in  heraldry,  dénotes  or,  the  golden 
eolour  in  the  arms  of  sovereign 
princes 

Soiar  monthf  that  space  of  time  oc- 
cupied  by  the  sun  in  going  through 
one  sign  or  a  twelfth  part  of  the 
zodiac 

Solar  System,  in  astronomy,  the 
order  or  supposed  disposition  of 
the  celestial  bodies  which  move 
round  the  sun  as  the  centre  of  their 
motion 

Solar  year,  that  space  of  ^me  Vu 
wbich  the  sun  retums  agsin  to  t'ine 
lûnoctial  or  solstitisii'çovaX, 


whidi  is  aboat  365  dijBy&lM 
and  50  mimites 

Soldermç  is  the  prooess  of  uHiBg 
edges  or  snrfiâoes  of  ômikr  m 
similar  metals  and  sDoyBibypi 
fusion.  In  gênerai,  an^ornl 
of  varions  and  gréater  degra 
funbility  than  the  metab  te 
joined,  are  placed  between  Û 
and  the  solder,  when  fosed,  n 
the  three  parts  into  a  sdid  m 
less  frequently  the  snrfues  or  e 
are  simply  melted  together  wit 
additional  portiœi  of  the  i 
métal. 

Sole,  the  seat  or  bottom  of  a  i 
applied  to  hcnrizontal  veins  orl 

SoUdity,  in  geometry,  the  quanti 
space  contained  or  occujned 
solid  body,  called  also  its  solid 
tents,  estimated  by  the  numb 
solid  or  cubic  inches,  feet,  j 
&c.  which  it  contains 

SoUds  are  ail  bodies  that  ban 
three  dimensions  ;  and  among 
metricians  those  that  aretermb 
by  regular  planes  are  called  le 
solids,  such  as  the  tetrahe 
hexahedron,  octahedron,  do 
hedron,  and  icosahedron 

Sondelets  of  tron,  osed  for  the 
dows  of  St.  Stephen's  chape! 
fastenings  and  cross  muDioni 

Sough,  an  adit  or  level  for  car 
oflf  water 

Sound  is  produced  by  a  sndden  i 
or  impulse  given  to  the  air: 
impulses,  if  quickly  repeated, 
not  be  individually  attended 
the  car,  and  hence  they  app( 
one  continued  sound,  of  whic 
pitch  or  tone  dépends  on  the 
ber  occurring  in  a  given  time 
ail  continued  sound  is  but  a 
tition  of  impulses. 

The  motion  of  sound  throug! 
air  is  at  the  rate  of  about 
feet  per  second  at  the  tempen 
of  62°.  At  the  freezing  tem] 
ture,  when  the  air  is  denser, 
only  1089}  feet  per  second. 
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a  gun  fired  at  the  dittance  of 
several  miles  from  the  observer. 
As  light  travels  at  the  rate  of 
nearly  200,000  miles  per  second, 
its  passage  occupies  a  portion  of 
time  too  small  to  be  measured  in 
any  terrestrial  distance.  It  may, 
therefore,  be  supposed  to  be  seen  at 
the  distance  of  several  miles  from 
the  observer  at  the  very  instant  of 
its  production.  If,  therefore,  an 
observer  at  one  station  begin  to 
count  seconds  on  an  accurate  dial, 
the  moment  he  sees  the  flash  of  a 
gun  at  another  station,  say  ten 
miles  off,  the  number  of  seconds 
and  fractions  of  a  second  which 
elapse  betvreen  seeing  the  flash  and 
hearing  the  report  will  give  a  di- 
Yisor  for  the  number  of  feet  between 
the  two  stations,  and  the  quotient 
vnll  represent  the  velocity  of  sound 
in  feet  per  second. 

Ail  sounds,  vtrhatever  their  in- 
tensity,  vrhether  the  noise  of  a 
cannon  or  a  whisper, — ^whatever 
their  pitch,  whether  from  the  dia- 
pason organ-pipe  or  the  chirping 
of  a  cricket, — and  whatever  their 
quality,  vrhether  the  finest  music 
or  the  most  grating  noise, — ail  tra- 
vel  with  the  same  amount  of 
speed. 

When  Sound  from  any  source 
is  propagated  in  air,  waves  are 
formed  similar  in  character  to 
those  which  may  be  so  beautifriUy 
studied  when  the  wind  is  blovnng 
over  a  field  of  standing  corn.  Now, 
when  it  is  said  that  sound  travels 
at  the  rate  of  1125  feet  per  se- 
second,  it  is  not  meant  that  the 
particles  of  air  move  through  that 
distance  any  more  than  the  ears 
of  corn  travel  from  one  end  of  the 
field  to  the  other  ;  it  is  only  the 
form  of  the  wave  which  thus  tra- 
vels. So  with  the  particles  of 
air:  their  individual  movement  is 
confined  within  narrow  limits  ;  but 
the  etfect  of  this  movement  is  pro- 
pagated from  particle  to  partide 
witb  tbe  rapidity  ofll25  feet  per 
second,  wbich,  although  it  would 
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be  thought  very  rapid  for  a  motion 
or  the  transfer  of  a  body,  (being 
about  ten  times  fiftster  than  the 
most  violent  West  India  hurricane,) 
is  yet  very  slow  for  the  communi- 
cation or  transfer  of  motion  ;  for,  if 
we  pull  or  push  one  end  of  a  solid 
rod,  or  the  liquid  filling  a  long 
tube,  the  other  end  appears  to 
move  at  the  same  instant  ;  and  al- 
though this  motion  must  occupy 
time,  (unless  the  body  were  per- 
fectly  incompréhensible,)  it  is 
much  more  rapid  in  thèse  cases 
than  in  air,  which,  on  account  of 
its  great  compressibility,  is  one  of 
the  slowest  conveyers  of  sound. 
Every  one  must  hâve  observed  that 
vibration  can  be  diffused  through 
a  long  mass  of  métal  or  wood,  so 
as  to  be  heard  at  a  greater  distance 
than  through  air  ;  but  in  this  case, 
if  the  Sound  be  loud  enough  to  be 
audible  through  the  air  also,  it  m\\ 
be  heard  twice,  first  through  the 
soUd,  and  then  through  the  air. 
Iron  conveys  sound  about  17  times 
faster  than  air,  wood  from  17  to 
11  times,  and  water  4^  times  faster 
than  air. 

When  waves  of  sound  meet  any 
fixed  surfeur  tolerably  smooth,  they 
are  reflected  according  to  the  law 
of  equal  angles  of  incidence  and 
reflection.  In  this  way  echoes  are 
produced.  Between  two  paraUel 
surfaces  a  loud  sound  is  reflected 
backwards  and  forwards,  and  seve- 
ral echoes  are  audible.  Six  may 
be  heard  between  Carlton  Terrace 
and  the  Birdcage  Walk,  in  St. 
James's  Park,  London;  fourteen 
between  the  steep  banks  of  the 
Avon  at  Clifton,  and  as  many 
under  Maidenhead  railway  bridge. 
When  the  parallel  surfaces  are 
much  nearer  together,  (as  the  walls 
of  a  room,)  although  a  large  num- 
ber of  echoes  are  produced,  they 
follow  each  other  too  rapidly  to  be 
distinguished  ;  and  as  they  reackl 
tb.e  eax  8i&«x  «(]^iia\.\s^«scs^&^*^c)S5Vs 
pioduce  a.  xansàcaV  tlc^a^Vot^b»** 
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hâve  been.  Hence  ail  the  pheno- 
mena  of  réverbération.  The  pitch 
of  the  note  dépends  on  the  dis- 
tance between  the  two  walls  which 
cause  it,  and  may  be  calculated 
therefirom. 

A  noise  may  also  produce  a 
musical  écho  by  being  reflected 
from  a  large  number  of  equidistant 
sur£Ekces  receding  from  the  ear,  so 
that  the  sound  reflected  from  each 
may  arrive  successively  at  equal 
intervais.  If  we  stamp  near  a 
long  row  of  palisades,  a  shrill 
ringing  will  be  heard.  A  fine  in- 
stance of  the  same  kind  is  said  to 
occur  on  the  steps  of  the  great 
pyramid.  If  the  distance  from 
edge  to  edge  of  each  step  were  2 
feet  1  inch,  the  note  produced 
would  be  the  ténor  c,  because 
each  écho  (having  to  go  and  re- 
tum)  would  be  4  feet  2  inches 
later  than  the  previous  one,  which 
is  the  length  of  the  waves  of  that 
note.  But  as  the  steps  gradually 
diminish  in  size  upwards,  the  écho, 
if  produced,  and  heard  at  the  bot- 
tom,  must  gradually  rise  in  pitch. 

Sir  Isaac  Newton  discovered  a 
wonderful  coïncidence  which  exists 
between  sound  and  colours,  and 
proves  mathematically  that  the 
spaces  occupied  by  the  colours  in 
the  prismatic  spectrum  correspond 
with  the  parts  of  a  musical  chord, 
when  it  is  so  divided  as  to  sound 
the  notes  of  an  octave.  So  this 
resemblance  may  now  be  consi- 
dered  as  extending  further,  for  as 
in  music,  so  likewise  in  colours,  it 
will  be  found  that  harmony  con- 
sists  in  distance  and  contrast,  not 
in  similitude  or  approximation. 
Two  notes  near  each  other  are 
grating  to  the  ear,  and  called  dis- 
cords  :  in  like  manner,  two  colours 
very  near  each  other  are  unpleas- 
ing  to  the  sight,  and  may  be  called 
discordant. 

The  science  of  acoustics  is  Ut- 
ile understood,  consequently  not 
stodied  in  theory.  The  want  of 
Imowledge  of  the  theory  of  «o\md 
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(phonies),  in  architecture,  is  a  po- 
sitive evil,  and  ofttimes  of  grievous 
oomplaint  made  of  our  public  build- 
ings, after  the  ezpendîture  of  con- 
sidérable sums  of  money.  Sir  John 
Herschel  states,  that  aounds  of  ail 
kinds  agrée  in  the  fbllowing  par- 
ticulars:  1.  The  excitement  of  a 
motion  in  the  sounding  body.  2. 
The  communication  of  this  motion 
to  the  air  and  other  intermedinm 
which  is  interposed  between  the 
sounding  body  and  our  ears.  3.  The 
propagation  of  such  motion  from 
particle  to  particle  of  such  inter- 
medinm in  due  succession.  4.  Its 
communication,  from  the  partides 
of  the  intermedinm  adjacent  to  the 
ear,  to  the  ear  itself.  5.  Its  convey- 
ance  in  the  ear,  by  a  certain  me- 
chanism,  to  the  auditory  nerves. 
6.  The  excitement  of  sensation. 
The  motion  of  sound  bas  been  de- 
monstrated  by  Chladin  on  plates 
of  glass  and  métal,  by  strewbg 
sand  on  their  surfaces,  and  obsenr- 
ing  the  forms  it  assumed  when  the 
sound  ceased,  the  sound  being  pro- 
duced on  the  plate  by  a  violin  bow. 
Sound  bas  been  used  to  disoover 
the  nature  of  disease  :  by  the  sté- 
thoscope, an  instrument  similar  to 
a  flûte  tube,  physicians  ascertain 
the  state  of  pulmonary  disorders, 
by  applying  it  to  the  exterior  sur- 
face of  the  body  covering  the 
lungs.  In  Chladin's  theory,  it  is 
stated,  that  rooms  will  be  frivour- 
able  to  the  transmission  of  sound 
when  arranged  to  facilitate  its  na- 
tural  progress, — when  its  intensity 
is  augmented  by  résonance  or  aimot 
taneous  reflection,  so  that  tiie  re- 
action is  undistinguishable  frt>mthe 
primitive  sound, — when  not  too 
lofty  or  too  vaulted, — when  there 
is  not  a  too  extensive  surface  for  the 
sound  to  strike  against  at  once,— 
when  the  seats  are  successively  de- 
vated.  He  observes,  that  when  the 
endosed  space  does  not  exceed  6& 
feet,  any  form  may  be  adopted  ftr 
a  room;  that  elÛptical,  dicnlir, 
and    semi-drcular  plana  prodoce 
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prolonged  réverbération;  paraboUc 
plans  and  ceilings  are  the  beat  for 
distinct  hearing  ;  and  that  for  con- 
cert-rooms,  square  and  polygonal 
plans  should  bave  pyramidal  ceil- 
ings, and  circular  plans  domed 
ones,  and  the  orchestra  be  placed 
on  high»  in  the  centre,  to  produce 
the  best  efFect,  and  avoid  écho. 
Mr.  Robert  Mills,  an  American  archi- 
tecte describes  the  House  of  Repré- 
sentatives of  the  United  States' 
Congress  as  the  most.'  élégant  lé- 
gislative hall  in  the  world:  the 
plan  is  a  semicircle  of  96  feet  chord, 
elongated  in  its  diameter  Une  by  a 
paraUelogram  72  feet  long  by  25 
feet  mde  :  the  height  to  the  enta- 
blature  blocking  is  35  feet,  and  to 
apex  of  the  domed  ceiling  57  feet, 
which  is  pierced  by  a  circular 
aperture,  crowned  by  a  lantem. 
Besides  additional  seats  and  other 
improvements,  a  more  important 
object  bas  been  accomplished, — 
namely,  rendering  the  hflôl  a  better 
speaking  and  hearing  room,  in 
which  it  was  before  seriously  dé- 
ficient. The  voice  is  now  com- 
paratively  distinct,  and  the  car  not 
sensible,  except  in  a  few  particular 
points,  of  any  réverbération  of  the 
Sound  :  where  the  voice  before  was 
confused  and  indistinctly  heard,  it 
is  now  full  and  clear. 

Sounding-boardf  a  canopy  over  a  pul- 
pit,  intended  to  diffuse  the  sound 
of  a  preacher's  voice  through  the 
church 

Spallinfff  in  mining,  breaking  up  into 
smaU  pièces  for  the  sake  of  easily 
separating  the  ore  from  the  rock, 
after  which  it  undergoes  the  pro- 
cess  of  lobbing 

S^aUf  or  chord  of  an  arch,  an  ima- 
ginary  Une  extending  between  its 
springing  on  each  side 

Spandrily  an  irregular  triangular 
space  formed  between  the  outer 
curve  or  extrados  of  an  arch;  a 
horizontal  Une  from  its  apex  and  a 
perpendicular  Une  from  its  spring- 
ing; also  a  space  on  a  wall  between 
the  outer  mouldings  of  the  two 
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arches,  and  a  horizontal  Une  or 
string-course  above  them;  like- 
wise,  between  aimilar  mouldings 
and  the  Une  of  another  arch  rising 
above  and  enclosing  the  two 

Spandril  bracketing,  a  cradUng  of 
brackets  fixed  between  one  or 
more  curves,  each  in  a  vertical 
plane,  and  in  the  circumference  of 
a  circle  whose  plane  is  horizontal 

Spanish  Black  is  a  soft  black,  pre- 
pared  by  buming  cork  in  the  man- 
ner  of  J^ankfort  and  ivory  blacks  ; 
and  it  differs  not  essentially  from 
the  former,  except  in  being  of  a 
Ughter  and  softer  texture.  It  is 
subject  to  the  variation  of  the 
charred  blacks,  and  eUgible  for  the 
same  uses. 

S^anish  Red  is  an  ochre  differing  Uttle 
from  Venetian  red 

Spanshacle,  alarge  boit  driven  through 
the  forecastle  and  forelocked  un- 
der  the  forecastle-beam,  and  under 
and  upon  the  upper  deck-beam  ; 
on  the  forecastle  it  bas  a  large 
square  ring,  for  the  end  of  the 
davit  to  fix  in 

Spar,  a  pièce  of  timber  employed  as 
a  conunon  rafter  in  a  roof 

Spécifie  Gravity  of  a  body  is  the 
relation  of  its  weight,  compared 
with  the  weight  of  some  other 
body  of  the  same  magnitude.  A 
body  immersed  in  a  fluid  wiU  sink 
if  its  spécifie  gravity  be  greater 
than  that  of  the  fluid  ;  but  if  it  be 
less,  the  body  wiU  rise  to  the  top, 
and  wiU  be  only  partly  uncovered. 
If  the  spécifie  gravity  of  the  body 
and  fluid  are  equal,  then  the  body 
will  remain  at  rest  in  any  part  of 
the  fluid.  If  the  body  be  heavier 
than  the  fluid,  it  loses  as  much  of 
its  weight  when  immersed  as  is 
equal  in  weight  to  a  quantity  of 
the  fluid  of  the  same  bulk.  If  the 
spécifie  gravity  of  the  fluid  be 
greater  than  that  of  the  body,  then 
the  quantity  of  the  fluid  displaced 
by  the  part  immersed  is  equal 
in  weight  to  the  weight  of  the 
whole  body.  Therefore  the  spé- 
cifie gravity  of  the  fluid  is  to  that 


\ 


SPE 


SPINNING-JENNY. 


of  the  body  as  the  whole  magni- 
tude of  the  body  is  to  the  part 
immersed.  The  spedfic  gravities 
of  equal  solids  are  as  their  parts 
immersed  in  the  same  fluid.  The 
spécifie  grayities  of  floids  are  as 
the  weights  lost  by  the  same  im- 
mersed  body. 

To  form  a  Table  of  the  spécifie 
weights  of  various  substances,  it  is 
necessary  to  sélect  one  as  the  stan- 
dard of  comparison  :  in  practice, 
pure  water  is  always  chosen  as  the 
starting-point  for  solids  and  liquids, 
and  pure  atmospheric  air  for  gases, 
the  number  1  (1*000)  expressing 
their  spécifie  gravities.  The  form- 
ation of  two  séries  is  considered  to 
be  more  convenient  than  the  com- 
parison of  ail  bodies  by  one  stand- 
ard, on  account  of  the  complexity 
of  the  numbers  which  would  resuit. 

Solids  and  Liquida. 

Water     ....    1-000 
Flatinum         .        .        .21*5 
Gold        ....  19*5 
Mercury  .        .        .  13*5 

Lead       ....  11*45 
Silver      .        .        .        .  10*5 
Copper    ....    8*96 
Iron,  cast         .        .        .7*2 
Iron,  rod  .        .        .7*7 

Steel       .        .        .        .7*8 
Diamond  .        .        .3*5 

RockCrystal    .        .        .2*6 
Window-glass  .        .        .    2*52 
Wax        ....    0*964 
Sulphuric  add  .        .1*84 

OilofTurpentine      .        .    0*865 
Spirit  of  Wine  (strong)     .    083 
Ether      ....    0*72 

Gates, 

Atmospheric  air  .  .  1*000 

Oxygen    ....  1*106 

Hydrogen         .  .  .  0*069 

Nitrogen          .  .  .  0*972 

Carbonic  acid  .  .  .  1*524 

Carbonic  oxide  .  .  0*967 

Pitgas     .        .  .  .  0-558 

Ughtgu         .  .  .  Q*^%^ 

(For  the  spedfic  gTa.'^t\e&  oi%om^ 
other  substances,  see  Data,  &x^.^ 


%>endf  in  mining,  to  break 
woric  a  way 

%)eref  the  screen  across 
end  of  the  hall,  in  domt 
ings  of  the  middle  âges 

S^erver,  the  wooden  firamc 
of  a  bed  or  canopy 

Sphère,  in  geometry,  a  glo 
contained  under  one  ui 
face,  every  point  of  whid 
distant  firom  a  x>oint  wit 
the  centre  of  the  sphère 
be  conceived  to  be  gei 
the  révolution  of  a  semic 
its  diameter,  which  is  fij 
called  the  axis  of  the  spl 

Spherical  înracketing,  the  1 
brackets  to  support  lath-t 
work,  so  that  the  surfi 
plaster  shall  form  the  s 
sphère 

Spheroid,  a  solid  body  res 
sphère,  supposed  to  be 
by  the  révolution  of  any 
an  axis 

Spkeroidal  àrackeitnÇf  the 
preparedfor  a  plaster  cei 
surface  is  to  form  that  < 
roid 

Spice-plate,  At  the  con> 
Queen  Ann  Boleyn's  • 
dinner,  she  took  wafers  ai 
♦*  The  table  was  then  tak 
the  Earl  of  Rutland  brou 
sumap,  and  laid  it  at  tl 
end,  and  the  Queen  wa 
arose  and  stoode  in  the  i 
the  palace  hall  :  to  whoi 
of  Sussex,  in  a  goodlie  s 
brought  a  void  of  spice 
fits." 

Spiceries  and  pepper^boxes  y 
very  large  in  the  Tudor  t 
placed  on  the  high  tal 
shape  was  that  of  a  towi 
lated  and  triple  -  turre 
which  ail  kinds  of  api 
placed,  of  which  our 
were  inordinately  fond 

Spinning-Jenni/t  in  mechani 
chine  used  in  the  cotton 
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\  ^inning-wheelf  the  wheel  formerly 
employed  in  the  spinning  of  mate- 
rial  for  textile  fabrics  :  it  consisted 

I  of  a  wheel  which  gave  motion  to  a 
spindle,  on  which  the  thread  spun 
by  the  fingers  was  wound 

Spira  (Latin),  the  base  of  a  column  : 
this  member  did  not  exist  in  the 
Doric  order  of  architecture,  but 
was  always  présent  in  the  lonic 
and  Corinthian;  and  besides  the 
bases  properly  belonging  to  those 
orders,  there  was  one  called  the 
Attic,  which  may  be  regarded  as  a 
variety  of  the  lonic 

t^iraly  in  geometry,  a  curve-line  of 
the  circular  kind,  which  in  its  pro- 
gress  always  recèdes  more  and  more 
from  its  centre.  In  architecture,  a 
curve  that  ascends  winding  about 
a  cône  or  spire,  so  that  ail  its 
points  continually  approachits  axis. 

Spircy  in  geometry,  a  Une  drawn  pro- 
gressively  round  the  same  axis, 
with  a  distance  between  each  cir- 
cle  ;  a  curve-line  ;  any  thing  con- 
torted  or  wreathed  ;  a  curl,  a  twist, 
a  wreath.  In  architecture,  it  de- 
notes  any  thing  growing  up  taper  ; 
a  round  pyramid,  a  steeple. 

jSpirit  of  wine,  or  alcoholj  is  weaker 
and  more  dilute  than  essential 
cils,  or  even  than  water,  and  is 
80  volatile  as  to  be  of  use  only 
as  a  médium  for  combining  oils 
with  resins,  &c.,  as  a  powerful 
Suivent  in  the  formation  of  spirit- 
varnishes,  and  in  some  degree  as 
an  innocent  promoter  of  drying  in 
oils  and  colours.  In  picture-clean- 
ing  it  affords  also  powerful  means 
of  removing  varnishes,  &c. 

JSpirit-levelf  a  cylindrical  glass  tube, 
fllled  with  spirit  of  wine,  except  a 
small  bubble  of  air.  In  whatever 
position  the  tube  may  be  placed, 
the  bubble  of  air  will  always  tend 
to  the  highest  part  of  it  ;  but  when 
placed  in  a  peiîectly  horizontal  po- 
sition, the  bubble  will  remain  sta- 
tionary  at  the  centre  of  the  tube. 
Spirketingy  the  strake  wrought  on  the 
ends  oftbe  beams  ofa  siûp  ;  whcre 
there  are  ports,  it  is  the  two  strakes 
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worked  up  to  the  port-cells;  in 
which  case  the  middle  of  the 
planks  should  not  be  reduced,  un- 
less  it  occasions  the  buts  to  be  less 
than  6  inches 

Spitàlf  a  hospital 

SpUuhersj  screws  or  guards  placed 
over  locomotive-engine  wheels(usu- 
ally  faced  with  brass),  to  prevent 
any  person  on  the  engine  coming 
in  contact  with  the  wheels,  and 
also  to  protect  the  machinery  from 
any  wet  or  dirt  thrown  up  by  the 
wheels 

Splay,  the  slanting  or  bevelled  expan- 
sion groin,  in  Gothic  and  Domestic 
architecture,  to  doors,  Windows, 
and  openings  in  walls,  &c. 

Split'pins  and  cotterSy  round  and  flat 
pins,  with  a  head  at  one  end,  and 
split  at  the  other  end.  They  are 
used  through  the  ends  of  bolts,  to 
keep  them  from  getting  ont  of 
their  place,  the  split  end  l/eing 
opened  like  the  letter  h<,  to  keep 
the  pin  or  cotter  from  falling  out. 

Spoons,  In  eating,  spoons  seem  to 
hâve  been  almost  the  only  aid  to 
the  fingers  at  a  very  early  period  of 
our  history.  "  Knives  (ancient  as 
they  are)  were  first  made  in  Eng- 
land  in  1563,  by  Thomas  Mathews, 
on  ïleet  Bridge,  London,"  and  were 
therefore  only  obtainable,  in  any 
considérable  number,  before  that 
time,  by  the  upper  classes  of  So- 
ciety. Hom  and  wood  were  the 
materials  of  which  spoons  were 
made  down  to  Ëlizabeth's  reign, 
when  pewter  became  common,  and 
was  much  improved. 

Spray  y  in  navigation,  the  sprinkling 
of  the  sea  driven  from  the  top  of  a 
high  wave  in  stormy  weather 

SpririÇt  in  mechanics,  an  elastic  body, 
which,  when  distorted  or  com- 
pressed,  has  the  power  of  restoring 
itsclf  ;  any  active  power  by  which 
motion  is  produced  or  propagated 

Sprinfft  in  navigation,  a  rope  passed 
out  at  one  extremity  of  «.  ^\!lv^>«sv^ 

to  bnng\vet\m>«AsftàaX.Q>^'KKt  ^ssjrso^ 
on  au  ob^ect 
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Springif  in  locomotive  engines,  the 
elastic  steel  supporters  of  the  boiler 
and  frame  upon  the  axles,  named 
after  the  particular  parts  to  which 
they  apply  ;  as  leading  -  springs 
for  the  leading-axle,  driving-springs 
for  the  driving-axle^trailing-springs 
for  the  trailing-axle, tender-springs, 
drag-spring3,buffer-springs,  piston- 
springs,  Tdfve-springs,  &€.,  ail  pro- 
portioned  to  the  particiUar  duty 
they  hâve  to  perform 

Springs, — Water-springs^top-springs, 
springs  of  the  deep,  &e.     In  con- 
templating  the  oiigin  and  utility  of 
water-springs,  as  dispersed  upon  the 
face  of  the  earth,  for  the  use  of  man 
and  beasty  and  as  far  deep  in  the 
earth  as  the  miner's  art  has  led, — 
we  find  much    both    to    inform 
and  amuse  those  who  hâve  not 
made  this  subject  their  study.    AU 
springs  take  their  source  from  the 
seas,  lakes,  and  rivers  :  by  the  beat 
from  that  great  luminary  of  our 
earth,  the  sun,  they  are  evaporated 
^into  the  upper  régions,  and  there 
rareôed,  forming  clouds  filled  with 
rain,  v^rhich,  by  attraction  and  dif- 
ferentcauses,isplentifullyshowcred 
upon  the  earth.   It  has  been  urged 
by  some,  that  it  is  impossible  for 
rain  to  supply  the  copious  springs 
that  arise  in  stony  countries,  where 
there  is  little  appearance  of  a  re- 
ceiving  soil,  and  that  rocky  ground 
is  impervious  to  them.  But  it  must 
be  admitted,  that  if  rocks  make  a 
discharge  of  water,  they  are  also 
capable  of  receiving  it  ;  and  that 
rocky  countries  are  generally  as  well 
supplied  with  springs  as  others,  is 
well  known  to  ail  travellers.     One 
of  the   most   stony  countries   in 
Europe  is  Norway,  where  there  is 
an  abundant  supply  of  pure  water. 
It  has  also  been  stated  that  those 
places  where  it  never  rains,  both 
in  Africa  and  some  parts  of  Ame- 
rica, are  yet  weU  supplied  with 
springs,  and  at  timea  Vka\e  ^ood^d 
rivers.  WhenceconxetVieVts^TYwç^^"*. 
The  Nile,  Niger,  &c.,  axe  we-T^ 
of  magnitude,and  draànt^veçce^^ 


part  of  Africa.  Thej 
replenished  with  rai: 
receive  their  immens< 
the  extensive  mountai 
lying  above  and  b< 
where  they  hâve  a 
weather  ;  and  some  ci 
annually  covered  wi 
well  as  those  district 
where  it  seldom  rai 
dews  are  very  prolific. 
that  on  walking  out  ii 
or  early  in  the  morn 
the  herbage,  it  is  near] 
in  this  country  after 
rain.  Hence  it  m 
presumed,  that  the  api 
countries  are  fed  by 
dews,  similar  to  rain  i 
of  the  world,  drawi 
lakes,  and  rivers,  fron 
tions  by  the  sun  dm 
of  the  day.  In  thos< 
mates,  night  and  da 
equally  divided.  Na 
perfect  in  ail  her  woi 
ing  a  sufficient  perioi 
scent  of  dews  to  sup 
of  rain. 

It  has  been  likev 
that  the  principal  s 
from  the  sea,  and 
différent  chasms  in  tl 
of  the  earth  connec 
that  the  water  is  th< 
divested  of  its  saltne 
fresh  by  percolation 
sand  or  silt  in  those 
then  beomes  the  lighl 
superior  gravity  of  t 
causes  it  to  rise  to  t 
the  highest  hills.  Th 
has  proved  to  be  ui 
water  of  salt-springs. 
so  large  a  portion  of 
by  evaporation,  pum 
the  coal-pits  at  Butle] 
and  at  Newcastle,  is  r 
but  is  of  a  redder  coL 
tains  a  far  larger  port 
But  what  is  stiU   a 
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tween  Durham  and  Bishop's  Auck- 
land, during  the  droughty  months 
of  summer,  when  the  waters  are 
low,  from  a  rock  bottom  anses  one 
of  the  finest  salt>water  springs 
known,  many  degrees  salter  than 
that  of  the  sea,  surrounded  by 
copions  streams  of  fresh-water; 
and  this  place  is  between  200  and 
300  feet  above  the  level  of  the  sea. 
What  syphon-like  power  could  force 
it  to  this  altitude,  so  far  within  the 
land,  from  that  fancied  source? 
AU  thèse  klnd  of  springs  receive 
their  saltness  from  passing  through 
beds  or  mines  of  sait,  such  as  those 
at  the  Wicke,  in  Cheshire,  &c.,  or 
some  matter  yet  unknown,  of  a  less 
dense  body,  that  will  more  easily 
communicate  its  salter  particles  to 
the  water  running  through  it. 
"What  say  the  inspired  writers  ? — 
"  There  is  a  multitude  of  waters  in 
the  heavens  ;"  and  *'  He  causes  the 
vapours  to  ascend  from  the  ends  of 
the  earth  :"  "  He  makes  the  rain," 
That  is,  from  its  seas,  its  lakes, 
and  rivers,  by  natural  exhalations, 
the  clouds  are  replenished.  "  He 
bindeth  up  the  waters  in  his  thick 
clouds  ;  and  the  cloud  is  not  rent 
under  them."  "  Who  hath  divided  a 
watercourse  for  the  overflowing  of 
its  waters,  to  cause  it  to  rain  on 
the  earth?"  The  vapours  which 
arise  from  the  sea  are  much  more 
than  sufficient  to  supply  lïoth 
the  surface  of  the  earth  and  the 
rivers  with  water  ;  whilst  the 
mountains,  by  their  particular 
structure  and  formation,  attract, 
and,  as  it  were,  arrest  the  vapours 
and  the  rain  that  fluctuate  about 
in  the  atmosphère  ;  and  having 
coUected  them  in  their  réservoirs, 
dismiss  them  again  throu^  their 
sides,  either  in  perpétuai  or  in- 
termitting  currents. 
Spring-balancey  in  locomotive  engines, 
a  spiral  spring  weighing  balance, 
with  an  index  and  pointer.  This 
is  attached  to  the  end  of  the  lever, 
by  which  the  pressure  upon  the 
sdfety-valve  is  adjusted. 
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S^rinff'hookSf  in  locomotive  engines, 
the  hooks  fixing  the  driving  wheel 
spring  to  the  firame.  A  screw  on 
the  end  of  the  hook  régulâtes  the 
weight  on  the  driving  wheels. 

Spring-pinSf  in  locomotive  engines, 
iron  rods  fitted  between  the  springs 
and  the  axle-boxes,  to  sustain  and 
regulate  the  pressure  on  the  axles 

Springing,  the  bottom  stone  of  an 
arch  which  lies  upon  the  impost 

Spritf  in  navigation,  a  small  boom  or 
pôle  which  crosses  the  sail  of  a 
vessel  diagolially  from  the  mast  to 
the  hindermost  corner  of  the  sail, 
to  elevate  and  extend  it 

Spritsaily  in  navigation,  the  sail  that 
belongs  to  the  bowsprit 

SprunÇf  in  navigation.  When  a  top- 
mast  is  broken  or  cracked  near  the 
cap,  it  is  said  to  be  sprung. 

Spursj  pièces  of  timber  fixed  on  the 
bulgeways,  and  the  upper  end 
bolted  to  the  ship's  side  above 
water,  for  security  to  the  bulge- 
ways 

Square^  in  geometry,  a  quadrilatéral 
figure  with  right  angles  and  equal 
sides.  In  architecture,  an  area  of 
four  sides,  with  houses  on  each 
side. 

Square-riggedt  in  navigation,  an  epi- 
thet  applied  to  a  ship  that  bas  long 
yards  at  right  angles  with  the 
length  of  the  deck,  in  contradis- 
tinction  to  sails  extended  obliquely 
by  stays  or  lateen  yards 

Square  saiU  are  such  as  are  extended 
by  a  yard,  distinguished  from  others 
extended  by  booms,  stays,  lateens, 
and  gaffs 

Square  tuck,  when  the  planks  of  the 
bottom  are  not  worked  round  to 
the  wing  transom,  but  end  a|  the 
fashion-piece 

Squaring  the  circle,  in  mathematics, 
is  attempting  to  make  a  square  that 
shall  be  equal  to  a  given  circle 

Squinchf  a  tenu  applied  to  small  arches 
or  projecting  courses  of  stone  form- 
ed  across  the  «xl^<^  q1\5s^«% 

Sguint,  an  o^xrài^  VJKtwv*^  ^Cofc' 
oi  ïi  Homvii  CttJisXisJ^'C  ôexa^s^^', 
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of  enabling  persons  in  the  transept 
or  aisle  to  see  the  élévation  of  the 
Host  at  the  high  altar 
Stadiumt  a  Roman  measure  of  length, 
nearly  équivalent  to  our  furlong. 
Tbe  term  was  also  appliedto  abuild- 
ing,  or  an  enclosed  area^  in  whîch 
gymnastic  and  athletic  exercises, 
chariot  -  racing,  and  foot-racing, 
wrestling,  and  other  public  games, 
were  exhibited.  The  stadium  was 
divided  into  distances  for  the  racers. 
Also  a  Greek  structure,  of  an 
oblong  area,  terminated  at  one  end 
by  a  straight  Une,  at  tbe  other  by 
a  semicircle,  having  the  breadth  of 
the  stadium  for  its  base.    Around 

,  this  area  were  ranges  of  seats  rising 
one  above  another,  erected  for  the 
purpose  of  witnessing  the  public 
sports  at  Olympia  and  other  places. 

Siaircases,  It  was  in  the  reign  of 
Ëlizabeth  that  staircases  first  be- 
came  features  in  Ënglish  bouses. 
Hand-rails  and  balustrades,  unlike 
the  rickety  contrivances  of  modem 
days,  were  of  gigantic  proportions, 
and  presented  at  once  a  bold,  pic- 
turesque,  and  secure  appearance; 
yet  so  variously  and  fancifully  de- 
corated,  that  their  effect  was  al- 
ways  pleasing  and  free  from  clum- 
siness.  In  the  middie  of  Verulam 
House  was  a  délicate  staircase  of 
wood,  which  was  curiously  carved  ; 
and  on  the  posts  of  every  in- 
terstice was  fixed  some  figure, 
as  a  grave  divine  with  bis  book  and 
spectacles,  a  mendicant  friar,  &c. 
In  two  of  the  principal  chambers 
of  Wressil  Castle  are  smallbeautiful 
staircases,  with  octagon  screens, 
embattled  at  the  top,  and  covered 
with  very  bold  sculpture,  contain- 
ing  double  flights  of  stairs,  winding 
round  each  other,  after  the  design 
of  Palladio.  The  east  stairs  at 
Wimbledon  House  lead  from  the 
marble  parlour  to  tbe  great  gallery 
and  the  dining-room,  and  are  richly 
adomed  with  wainscot  of  oak 
round  the  outsides  thereoî,  a\\  'wtW 
gilt  with  fiUets  and  stars  oi  ^oVâi. 
Tbe  steps  of  thèse  stairs  vïcre  m 


nmnber  33,  and  6  feet  6  iads 
long,  adomed  with  5-£oot  ptees, 
ail  varnished  black  and  white,  uà 
chequer-work;  thehîghestofvyeh 
foot-pace  is  a  very  large  one,  uà 
benched  with  a  wainscot  be&Gh,al 
gamished  with  g^ld. 

Staircases,  in   ordinary  modn 
practice,    should    be   ligfat,  ipi- 
cious,  and  easy,  seeming  to  imite 
people  to  ascend.     Principal  it»- 
cases  should  not  be  nanowerthn 
4  feet,  80  that  if  two  persons  neet 
thereon,  they  may  pass  esdi  otlvr 
with  convenience;   but  they  uj, 
be  extended  in  breadth  to  10  or| 
12  feet,  according  to  the  impôt*  i 
ance  of  the  building.    Tbe  itep! 
should  never  exceed  6  incha  ii 
height,  nor  be  less  than  4  iodia: 
but  this  latter  height  is  only  aDof- 
able  in  very  wide  staircases.   Ik 
breadth,  or  the  flat  horizontal pvt 
which  is  called  the   tread  of  tk' 
step,  should  not  be   less  thaï  i 
foot,  nor  exceed  15  inches. 

SiakeSf  in  ship  -  building,  are  tk 
regular  ranges  of  planks  on  tk 
bottom  and  the  sides  of  the  sh^ 
reaching  from  the  stem  to  tk 
stem 

Stallf  a  place  occupîed  by  a  mosk, 
canon,  dean,  or  prebendary,  in  tk , 
choir  of  a  church  ;  sometimeiip* 
plied  also  to  the    sedilia  m  pa%- 
byteries  for  the  ofiiciating  miniiten  ;  I 
in  the  wall  of  a  chancel  | 

StampSi  machinery  for  crashing  Ofci 

Stanchiony  in  ship-building,  a  im^ 
pillar  of  wood  or  iron,  lued  to 
prop  and  support  the  decks,  avi- 
ing,  &c. 

Stanchion,  the  upright  iron  bar  b^ 
tween  the  muUions  of  a  windov, 
screcn,  &c. 

Standards,  timbers  in  the  form  <tf 
knees,  with  one  arm  on  the  ded, 
and  the  other  fayed  to  a  ship'i  lide 

Stantients,  the  upright  pièces  in  i 
bulk-head,  breast-work,  &c  of  i 
ship 

Starboard,  ycl  i\«^\^^âs^\^^  the  ligh^ 
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StarlingSf  in  architecturei  are  large 
piles  placed  on  the  outside  of  the 
foundation  of  the  piers  of  bridges, 
to  break  the  force  of  the  water  and 
protect  the  stone-work 

Statics,  the  science  which  considers 
the  weight  of  bodies,  or  the  mo- 
tion of  bodies  arising  from  gravity 

StationSf  a  generic  term  appUed  to 
fixed  points  or  places,  of  which  a 
séries  is  included  in  any  extended 
Works  or  arrangements.  Thus  we 
hâve  Post-office  Stations,  Telegraph 
Stations,Police  Stations,Fire-engine 
Stations,  and  Railway  Stations. 

As  applied  to  railways,  the  term 
station  is  a  very  comprehensive 
one,  comprising  a  multitude  of 
buildings  and  apparatus  of  an  ex- 
tended and  costly  character.  Ter- 
minal stations  of  long  Unes  of 
railway  usually  cover  several  acres 
of  ground,  and  include  buildings 
for  the  assembling  of  the  pas- 
sengers,  and  for  classifying  them 
in  separate  compartments,  accord- 
ing  to  the  class  of  carnage  they 
intend  to  occupy;  extended  plat- 
forms,  conveniently  arranged  for 
the  arrivai  and  departure  of  the 
trains,  and  well  protected  from  the 
weather,  and  lighted  by  night. 
The  level  of  thèse  platforms  is 
arranged  so  that  persons  walk 
directly  into  the  carriages,  without 
ascent  or  descent,  and  their  length 
is  sufficient  to  serve  many  carriages, 
or  two  or  more  entire  trains  at 
one  and  the  same  time.  A  sepa- 
rate department  of  the  station  is 
usually  allotted  to  the  receipt,  ar- 
rangement, and  distribution  of  par- 
cels  and  goods  of  ail  kinds,  from 
bulky  baies  and  pondérons  hogs- 
heads  down  to  a  packet  of  such 
insigniiicant  dimensions  that  it  may 
hold  no  more  than  a  half-ounce 
letter.  The  goods'  warehouses  be- 
longing  to  this  department  are  of 
great  size,  and  fully  fumished  vrith 
crânes  and  moving  and  weighing 
gear  of  ail  requisite  powers  and 
dimensions,  fitted  to  load  and  un- 
load  the  goods'-waggons  belonging  I 
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to  the  Une,  and  ail  ordinary  road 
vehicles.    Besides  thèse  purposes, 
the  terminal  and  iirst-class  stations 
often  include  a  complète  engineer- 
ing estabUshment  of  a  practical 
character,  in  which  the  locomotive 
engines,    carriages,    trucks,  wag- 
gons,  &c.,  are  repaired  and  bmlt, 
and  including  foundry,  smithies, 
pattem-tuming,    fitting,   erecting, 
and  repairing    shops  ;   the   latter 
being  provided  with  rails  below  for 
running  the  engines  into  the  build- 
ing, and  traveUing  crânes  above 
for  lifting  them  entire  when  needed, 
or  aiding  in  their  dissection  with 
aU  the  rapidity  and  deUcacy  of 
movement  which  commonly  belong 
only  to  opérations  upon  far  smaUer 
and  casier  handled  subjects.    The 
station  also  embraces  ample  build- 
ings or  engine-houses  in  which  the 
locomotive  engines  are  ranged  like 
80  many  post-horses  in  a  road-side 
stable,  ready  for  immédiate  action, 
and  in  which  the  raking  out  of 
fires  and  the  cleaning  and  adjust- 
ment  are  daily  performed.     Com- 
plète arrangements  are  alsoincluded 
for  deUvering  water  and  coke  to 
the  tenders,  and  in  some  the  neces- 
sary  buildings  and  apparatus  are 
comprised  for  pumping  the  water 
from  deep  weUs,  for  buming  the 
coke,  and  even  for  manufacturing 
the  gas  to  be  employed  in  the 
Ughting  of  the  whole  of  the  build- 
ings   and    shops.       Board-rooms, 
clerks'-rooms  and  offices,  and  ré- 
sidences for  the  station-master  and 
assistants,  besides  store-rooms  of 
ail    kinds,    refreshment  -  saloons, 
urinais,  water-closets,  poUce-rooms, 
telegraph-rooms,  lost-luggage  of- 
fice, &c.,  &c.,  are  also  among  the 
necessary  detaUs    of   a   principal 
railway  station.    The  area  of  the 
station  is  covered  with  Unes  of  raU- 
way  for  the  passage  of  the  engines 
and  carriages,  and  provided  with 
turn-tables,  revolving  and  travers- 
ing,  for  readily  transferring    the 
carriages  from  one  Une  to  another^  . 
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Connecting  the  several  Unes  at  in- 
tervais. Of  the  extent  of  some  of 
thèse  Works  at  one  of  the  métro- 
politan  stations,  that  at  Camden 
Town,  on  the  Une  of  the  North 
Western  Railway,  the  foUowing 
particulars  will  convey  some  idea  : 
— This  station,  which  is  chiefly  for 
goods  only,  covcrs  an  area  of  30 
acres,  and  lias  a  length  of  douhle 
Une  of  2500  feet  for  the  goods' 
waggons  only,  and  entirely  clear 
of  the  main  Une.  The  length  of 
single  Une  of  railway,  exclusive  of 
the  main  Unes,  exceeds  12  miles. 
There  are  112  sets  of  points  for 
turning  carnages  from  one  Une  to 
another,  196  turn-plates,  and  110 
crânes,  varying  in  power  from  H 
to  20  tons.  The  area  covered  with 
goods'  sheds  exceeds  135,000  su- 
perficial  feet,  and  that  of  the  plat- 
form  is  30,000  feet.  The  circular 
engine-house  is  160  feet  in  diame- 
ter,  and  will  contain  24  engines  and 
tenders  ;  the  central  turn-tahle 
within  it  is  41  feet  in  diameter. 
The  annual  consumption  of  gas 
exceeds  six  milUons  of  cubic  feet. 

In  minor  or  intermediate  sta- 
tions, the  Works  are,  of  course,  of 
smaller  magnitude,  and  are  not 
required  to  subserve  ail  the  com- 
bined  purposes  of  a  principal  sta- 
tion. 

Stations  for  railways,  of  an  inex- 
pensive  yet  neat  cbaracter  of  con- 
struction, are  erected  on  the  Tau- 
nus  Railway,  running  paraUel  with 
and  being  in  the  vicinity  of  the 
Taunus  mountains  between  Franc- 
fort on  the  Maine  and  Wiesbaden. 
The  Une  runs  through  three  dif- 
férent territories: — Ist,  commen- 
cing  in  and  running  through  part  of 
Francfort;  2nd,  through  part  of 
the  Duchy  of  Nassau;  and  3rd, 
through  the  Grand  Duchy  of 
Hcsscn  Darmsdadt,  for  a  short  dis- 
tance going  through  the  fortress 
at  Castel;  aud,last\y,eiitcTvi\% Nas- 
sau again.  The  tola\\etvç,Ûv  \^  *n 
English  miles.  There  axe  bâx.  m- 
termediate  stations,    Vvl.  IVôcVvst 


Hattersheîni,  flôrtheim,  HocUib 
Castel,  and  Biebrich.  Tlie  ofi- 
tal  of  the  Company  and  cort  é 
the  Une,  inclnding  pnrchaaeofliid,. 
stations,  locomotive  power,  wiéA- 
nery  and  plant,  and  worlahflpi> 
was  JS  275,000  ;  the  absohite  ort- 
lay,  £ 263,286.  9«.  lld,  The» 
parate  cost  of  the  seTeral  ftttiw 
andhooses,  and  watch-hooseï,  m 
d5  26,513.  10«.  2iJ.,  indndiogtk 
station-house  in  Francfort,  lAâA 
is  a  large  stone  building,  beog  ij 
paviUon  with  two  wings,  andittki 
end  of  each  wing  is  a  smiU  ptii* 
Uon.  The  larg^  or  middle  bniÛiig 
contains,  Ist,  ground*floor,  tk. 
booking-clerks'  offices,  where  tk 
tickets  are  given  ont  and  BWMf- 
taken;  2nd,  in  first  8tory,tliei^l 
ting-room  for  directors,  wkB; 
their  meetings  are  held,  and  acti^'' 
director's  offices,  with  office  lir 
head  cashier  and  secretaiy.  Tk 
attics  are  used  as  lnniba'<iVHi 
and  store-rooms  for  artidei  irUek 
are  left  behind.  The  light  wngii 
used  for  waiting-room  for  lot, 
second,  and  third  class  pasieagen. 
being  very  well  decorated,— » 
hogany  sofas,  with  horsehairtttf- 
ings,  running  round  the  walli;  tk 
Windows  having  beautîM  f*»"*» 
curtains,  and  the  roof  or  fw^g 
being  tastefiilly  decorated.  Atlk 
end  of  this  wing  is  a  small  pifflis 
two  stories  high  ;  the  grwmA-tltKJ 
being  used  as  offices  and  ston- 
rooms  for  Inggage  and  goeè^ 
transpoi-t,  the  upper-story  as  dwA 
ing  for  foreman  and  dei^  1k 
left  wing  is  used  as  waiting-nw 
for  the  fourth-.class  pawffBiWi 
being  as  large  as  the  other,  M 
quite  plain,  the  seats  being  of  oek. 
The  paviUon  at  the  end  is  uied  fat 
steam-boat  offices,  &c.,  on  gronid* 
floor,  and  the  upper  stoiy  si  i 
dweUing  for  the  station's  OTeiteet 
The  station-houses  at  Castel  fii 
Wiesbaden  are  very  similar  to  Ùt 
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in  bad  weather,  between  the  wait- 
ing-rooms  and  carnages.  The  inter- 
mediate  stations  are  merely  large 
enougli  for  the  clerks  to  live  in  the 
iipper  stories,  the  under  parts  or 
ground-âoor  being  used  as  waiting- 
room  and  clerk's  office.  The  pas- 
senger-sheds  are  ail  splendid  build- 
ings, being  three  in  number  upon 
the  main  Une,  and  one  at  Biebrich, 
of  wood  ;  but  â*om  their  neat  con- 
struction and  décoration  deceive 
the  eye  at  once  into  believing  they 
are  made  of  more  solid  and  sub- 
stantial  materials.  The  dividends 
of  this  railway  hâve  produced  a 
return  varyiug  from  10  to  12^  per 
cent. 

Statuaryy  a  carver  of  images  or  re- 
présentations of  life;  one  who 
practises  or  professes  the  art  of 
sculpture. 

StaveSf  in  joinery,  the  boards  that  are 
joined  together  laterally,  in  order 
to  form  a  hoUow  cylinder,  cylin- 
droid,  cône,  or  conoid,  or  any 
frustrum  of  thèse  bodies.  The 
ehafts  of  columns,  in  joinery,  are 
frequently  glued  up  in  staves. 

Stayi  in  navigation,  a  strong  rope 
employed  to  support  the  mast  in  the 
fore-part  :  to  stay  a  ship,  to  manage 
the  sails  so  that  she  shall  not 
make  any  way  forward,  prepara- 
tory  to  her  tacking  about 

Staysailj  in  navigation,  a  sort  of  tri- 
angiilar  sail  extended  on  a  stay 

StaySf  outsider  in  locomotive  engines, 
sling-stays  binding  the  boilcr  and 
frame  together 

StaySj  inside  boiler,  in  locomotive 
steam  engines,  rods  of  iron  binding 
together  the  flat  ends  of  the  boilers. 
The  âat  side  of  the  dôme  is  like- 
wise  strongly  bound  together  by 
iron  rods.  Without  thèse  stays, 
they  could  not  resist  the  pressure 
of  the  steam  against  so  large  a 
surface. 

StaySf  inside  framey  in  locomotive 

engines,  strong  stays  placed  below 

the  boiler,  firmly  fixed  at  one  eud 

to  the  ûre-hoXf  and  at  the  other 

end  to  the  smoke^box  :  they  sup- 
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port  the  inside  bearings  of  the 
driving  axle  and  other  parts  of  the 
machinery 

Stay-wedges,  in  locomotive  engines, 
wedges  fitted  to  the  inside  bearings 
of  the  driving  axles,  to  keep  them 
in  their  proper  position  in  the  stays 

Steam,  the  vapour  of  hot  vfrater  at 
the  boiling  point  of  212  degrees 

Steanuchest,  in  locomotive  engines, 
a  box  attached  to  the  cylinders, 
into  which  the  steam  is  admitted 
by  the  regulator:  the  slide- valve 
vfrorks  in  this  box  over  the  steam- 
ports,  which  open  into  it  from  the 
cylinder. 

Steam^chest  coeks,  in  locomotive  en- 
gines,  oil-cups,  placed  conveniently 
for  lubricating  the  faces  of  the 
steam-ports  and  slide-yalve 

Steam  compression.  The  steam  vtrhich 
has  performed  its  duty  in  the  cy- 
linder, but  which  has  not  escaped 
before  the  slide -valye  closes  the 
exhaust-port,  is  compressed  by  the 
advancing  piston.  This  compres- 
sion begins,  according  to  the  lap 
and  travel  of  the  slide,  from  2  to 
3  inches  from  the  end  of  the  stroke, 
and  is  of  considérable  amount.  It 
is,  however,  of  advantage  in  check- 
ing  the  momentum  of  the  piston, 
and  rdieving  the  strain  on  the  Con- 
necting and  piston  rods  at  the  end 
of  each  stroke,  and  is  not  therefore 
ail  lost  power. 

Steam  Engine j  a  machine  for  deriving 
power  from  the  expansion  which 
résulta  from.  the  conversion  of  water 
into  vapour  or  steam  by  the  appli- 
cation of  beat.  This  expansion  is 
so  great  that  a  given  quantity  of 
water  becomes,  when  changed  into 
the  form  of  steam,  enlargedto  about 
1728  times  its  original  bulk;  and 
this  expansion  takes  place  with  a 
force  thatmaybetermed  irrésistible. 
Thus  if  water  be  enclosed  in  a  vessel, 
say  of  iron  or  any  other  strong  ma- 
terial,  and  the  water  be  expanded 
into  steam,  and  inau6&cle.\vt  «^<«k.^^ 
lett  lot  t\Lfe  cxçwisvoTv,  "Cûa  n'îs&.€s.\ 

\       steam  N«Vt\à.tL.  k^X^fc^xû.  «^^^^  ^'^^ 
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sists  essentially  of  a  vessel  into 
which  the  steam  is  admitted,  and 
which  is  provided  ynth  a  moveable 
dise,  dosely  fitting  the  interior  and 
capable  of  sliding  within  the  vessel. 
This  vessel  is  made  cylindrical,  be- 
cause  this  form  gives  the  greatest 
strength  and  is  the  most  readily 
fitted  ynth.  the  moveable  dise.  The 
vessel  is  termed  the  cylindeTf  and 
the  dise  the  piston.  Supposing  the 
cylinder  to  be  placed  upright,  and 
fitted  with  a  close  cover,  and  that 
vfrhile  the  piston  is  near  the  bottom 
of  it  steam  is  admitted  to  rush  in 
through  a  pipe  below  the  piston, 
the  piston  wUl  be  driven  up  by  the 
steam,  and  if,  when  it  reaches  the 
upper  part  of  the  cylinder,  the  steam 
from  below  is  shut  off,  and  admitted 
through  an  upper  pipe  to  press  upon 
the  top  surface  of  the  piston,  it  will 
be  forced  down  again.  Thus  a  rec- 
tilinear  motion  up  and  down  is  pro- 
duced,  and  this  constitutes  what  is 
called  the  principle  of  the  steam 
engine.  AU  its  other  parts  are  for 
the  purpose  of  regulating  the  ad- 
mission of  the  steam,  and  convert- 
ing  the  rectilinear  motion  produced 
at  the  cylinder  into  a  rotary  motion 
at  the  point  where  the  power  is 
required  to  be  applied  for  working 
machinery.  The  steam,  when  no 
longer  required  for  that  purpose,  is 
allowed  to  escape  into  the  open  at- 
mosphère, or  conducted  in  a  pipe  to 
another  vessel,  which,  being  cooled 
by  the  application  of  cold  water, 
rapidly  condenses  the  steam,  that  is, 
recouverts  it  into  water.  If  per- 
mitted  to  escape  into  the  air,  the 
steam  bas  to  force  itself  against  the 
pressure  of  the  atmosphère,  whereas 
if  conducted  into  a  condenser,  this 
force  is  not  required.  Hence  steam 
of  less  pressure  will  work  what  is 
termed  a  low-pressure  or  condensinç 
engine fV/hile  that  air eady  describedis 
for  distinction  caX\eâ.&high-pre88ure 
engine.  A  third  variety  of  steam 
engine  is  worked  by  shuUmg  off  W\e 
steam  before  it  has  driven  t\ie  ^\v 
ton  thewhole  lengthof  the  cyAmàex 


or  completed  the  êiroki 
termed,  and  the  subse 
pansion  of  the  steam  con 
impulse  upon  the  piston. 
thus  worked  are  disting 
expansive  engines,  The 
différence  in  the  mechani 
densingandexpansive  stei 
is  in  the  movement  of  the 
which  admits  and  shut 
steam,  or  the  valves^  wh 
doors  within  the  pipes.  T 
parts  of  a  condensing  engi 
appliances  are  as  foUows 
boileTj  in  which  the  stea 
duced  from  water  by  the 
fire  in  the  fumace  beneat 
the  steam-pipCf  in  w^hich 
is  conveyed  to  the  engin 
the  steam-ehestSfin  which 
isreceived,  and  which  com: 
with  the  two  induction-} 
lead  into  the  upper  and  1 
of  the  cylinder  ;  4thly,  th 
fitted  with  the  piston,  ai 
pipes,  called  the  educi 
through  which  the  stes 
away  when  its  work  m  thi 
is  completed,  into  the  c 
5thly,the  air-pumpfWlnct 
the  water  formed  by  the  < 
steam,  sending  it  into  1 
producing  a  partial  vacui 
the  condenser,  and  thus 
the  escape  of  the  steam 
cylinder;  6thly,  the  cont 
self,  which  is  kept  cool  v< 
pumped  up  bythe  cold-wa 
The  piston  has  a  rod  fij 
which  Works  through  a  sti 
opening  or  stuffing-boop  in 
the  cylinder,  and  this  pisi 
attached  to  one  end  of 
which  tums  upon  a  centra 
other  end  of  which  wori 
necting-rod  attached  to  a 
the  side  of  which  a  rotar 
is  thus  imparted.  In  som» 
the  piston-rod  is  connectée 
directly  with  the  crank,  s 
are  hence  termed  direct ^act 
ew^vcv^^^  V^Afe  \Vv<t  former 
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attached  to  the  crank  without  links , 
and  the  cylinder,  instead  of  being 
fixed,  is  made  to  vibrate  or  osdllate: 
thèse  are  therefore  termed  mbrating 
or  oscillating  enginea.  Marine  en- 
ffines  for  propelling  vessels  on  the 
water,  and  locomotive  engines  for 
propelling  trains  of  carriages  upon 
railways,  are  each  distinguished  by 
peculiarities  of  construction  and 
arrangements,  fitting  them  for  their 
especial  duties. 
Steam  exhaust-port,  in  the  locomo- 
tive engine,  the  passage  opened 
below  the  slide- valve  from  the 
cylinder  to  the  atmosphère.  It  is 
placed  between  the  two  steam- 
ports,  and  is  nearly  twice  their 
area,  the  more  freely  to  pennit  the 
escape  of  the  steam.  It  is  open 
to  the  blast-pipe,  and  is  eut  off 
from  any  communication  with  the 
steam  in  the  steam-chest  by  the 
slide-valves.  The  arch  part  of  the 
slide-valve  opens  the  passage  from 
the  cylinder  into  the  central  ex- 
haust-port,  where,  through  the 
blast-pipe  and  chimney,  it  escapes 
to  the  atmosphère,  and  by  this 
means  produces  the  draught  on  the 
lire. 
Steam-gaugef  a  contrivance  to  show 
.  the  exact  amount  of  pressure  of 
the  steam';  it  consists  of  a  syphon- 
tube  with  equal  legs,  half-filled 
with  mercury  :  one  end  is  ce- 
mented  into  a  pipe  which  enters 
that  part  of  the  boiler  which  con- 
tains  the  steam  ;  the  other  end  is 
open  to  the  atmosphère.  A  stop- 
cock  is  usually  provided  between 
this  gauge  and  the  boiler,  so  that 
it  may  be  put  in  communication 
with  the  boiler  at  pleasure.  When 
the  stop-cock  is  open,  the  steam 
actîng  on  the  mercury  in  one  leg 
of  the  gauge  presses  it  down,  and 
the  mercury  in  the  othcr  leg  rises. 
The  différence  between  the  two 
columns  is  the  height  of  mercury 
which  corresponds  to  the  excess  of 
the  pressure  of  the  steam  in  the 
boUer  above  the  pressure  of  the 
atmosphère;  or,  in  other  words,  to 
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the  effective  pressure  on  the  safety- 
valve.  If  half  a  pound  per  inch 
be  allowed  for  the  length  of  this 
column,  the  effective  pressure  of 
the  steam,  in  pounds  per  square 
inch,  is  obtained. 

Steam  Navigation.  This  is  accom- 
plished  by  the  application  of  steam 
power  to  the  marine  engine^  by 
which  vessels  of  ail  dimensions  are 
propelled  on  the  waters  of  the 
océan  or  on  the  principal  rivers. 
Whether  by  means  of  the  pad- 
dle-wheel,  or  by  the  spiral  or  hélix 
screw,  the  fluid  is  displaced  and 
the  vessel  sent  forward  at  the 
varions  speeds  conséquent  upon 
the  skill  employed  in  the  making 
of  vessel  and  engine.  Much  com- 
pétition and  many  controversies 
hâve  existed  upon  thebest  methods 
to  be  adopted.  Many  instances  of 
fedlures  hâve  occurred  from  the 
simple  circumstance  of  the  builder 
of  the  ship  and  the  constructor  of 
the  engine  not  acting  in  concert. 
Steam  vessels  for  river-passenger 
traffic,  when  in  trim  and  ail  their 
parts  well  constructed,  average  a 
speed  of  15  miles  an  hour  ;  in  Ame- 
rica 18  miles;  and  sea-going  ves- 
sels average  on  their  way  12  miles  : 
Cunard's  packets  from  Liverpool 
to  Halifax  and  Boston  bave  done 
more.  The  West  India,  Peninsular, 
and  Oriental  Companies  bave  splen- 
did  vessels,  which  do  crédit  to  the 
companies  for  their  enterprise, — to 
the  builders  for  the  construction  of 
the  craft,andto  the  engineers  for  the 
construction  of  the  engines.  Other 
companies  exist  who  deserve  their 
proportion  of  praise.  It  is  to  Eng- 
land  and  Scotland  that  the  world 
is  indebted  to  for  this  new  élément 
of  civilizatiop. 

Steam-pipest  in  locomotive  engines, 
the  pipes  which  collect  and  con- 
vey  the  steam  to  the  steam-chest  : 
they  commence  inside  the  boiler. 
In  boilera  YiWa.  ^wsifts»,  ^^x^^'ivi-\ 
ing  p\pe  !&  TOkSfcÔL  ^Vvè^v  ^^  ^^'«sv- ^ 
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any  water  which  might  rise  so  high 
from  overlying  the  pipe.  In  boilers 
having  no  dômes,  the  steam  is  col- 
lected  in  a  horizontal  pipe  pierced 
with  numerous  small  holes.  After 
being  collected,  the  steam-pipes  are 
continued  outside  the  boiler  to  the 
steam-chest.  The  internai  dia- 
meter  of  the  steam^pipe  is  usually 
rather  more  than  one-iifth  of  the 
diameter  of  the  steam  cylinders  : 
the  area  of  the  passages  through 
valves,  in  some  of  Watt's  beam  en- 
gines,  is  nearly  one  square  inch  per 
horse  power.  This  is  in  some  cases 
too  large  for  steam-passages,  but 
rather  too  small  for  the  exhausting 
valve-passages. 

Steam-pipefor  tender^  in  locomotives, 
a  small  pipe  attached  to  the  boiler 
by  a  cock,  for  admitting  the  spare 
steam  to  heat  the  ^ater  in  the 
tender 

Steam-poriSf  in  locomotive  engines, 
two  passages  from  the  steam- 
chest  to  the  cylinder.  The  steam 
is  admitted  to  and  from  thèse  pas- 
sages by  the  slide-valve  opening 
the  port  for  the  admission  of  steam 
to  the  cylinder,  and  then  by  shut- 
ing  off  this  port  from  the  steam  in 
the  steam-chest,  and,  opening  the 
same  passage  by  which  it  entered, 
it  is  conveyed  to  the  atmosphère. 

Steam-whistÎBf  an  apparatus  attached 
to  the  boiler  of  a  locomotive  engine 
for  the  purpose  of  giving  warning 
of  its  approach  when  running.  The 
construction  of  the  whistle  is  shown 
to  one-quarter  size  in  the  annexed 
engravings.  It  is  made  of  brass, 
and  the  foot,  a,  is  cast  hollow,  with 
a  âanch,  s,  at  the  bottom,  to  boit 
it  on  the  fire-box  :  it  bas  a  cock,  c, 
placed  in  it,  with  the  handle  d,  and 
screw  E,  to  keep  it  tight  ;  the  han- 
dle projects  out,  to  allow  iirm  hold 
to  be  taken  of  it.  The  cup  f  is 
fixed  upon  the  foot  a,  by  screwing 
the  pièce  g  upon  it,  and  both  are 
tumed  truly  at  their  outer  edges, 
leaving  a  very  narrow  passage,  1 1, 
four  inches  diameter,  between  them 
aJ]  round.    The  pièce  g  i&  \\oW.oyî  , 
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having  holes,  h,  in  ils  sides  ;  and  a 
pillar,  K,  stands  upon  its  centre,  on 
which  is  screwed  the  bell,  l  l,  the 
thin  edge  of  which  is  broug^t  jiut 
over  the  opening  i,  and  half  an  inch 
above  it. 
When  the  cock  is  openad,  the 
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steam  enters  the  cup  f  through  the 
holes  H,  and  rushes  out  at  the  nar- 
row  slit  ly  striking  the  thin  edge  of 
the  bell,  l,  in  a  manner  similar  to 
the  action  in  organ-pipes,  and  pro- 
ducing  an  exceedingly  shrill  and 
piercing  sound.  Some  holes,  m, 
are  made  in  the  top  of  the  beÛ,  to 
allow  the  steam  to  pass  through, 
which  improves  the  sound  consi- 
derably.  The  size  of  the  concentric 
part  where  the  steam  escapes,  and 
the  depth  of  the  bell  part,  and  their 
distance  asunder,  regulate  the  tones 
of  the  whistle,  firom  a  shrill  treble 
to  a  deep  bass.  The  cock  should 
be  steadily  opened,  to  adjust  the 
quantity  of  steam,  so  as  to  prodace 
the  clearest  sound.  The  steam- 
whistle  is  very  effective,  and  its 
Sound  can  be  heard  at  a  great  dis- 
tance. 
Steel  is  composed  chiefly  of  iron  and 
Carbon  ;  yet  thèse  alone  will  produce 
but  a  poor  and  brittle  article.  Good 
steel  contûns  a  variety  of  éléments, 
almost  ail  of  those,  in  fact,  which 
are  considered  impurities  of  iron 
when  présent  in  excess. 

Steel  is  divided  into  four  distinct 
classes, — Damascus  steel  ;  German 
Steel  ;  Blistered,  or  blister  steel,  to 
which  class  shear  steel  belongs; 
and  Cast  steel.  The  first  is  made 
directly  from  the  ore,  or  by  weld- 
ing  steel  rods  and  iron  rods  toge- 
ther  ;  the  second  from  pig  métal, 
by  depriving  the  latter  of  a  portion 
of  its  carbon  and  impurities;  the 
third  from  bar  iron,  by  imprégnât- 
ing  it  with  carbon;  and  the  fourth 
class,  or  cast  steel,  may  be  made 
from  either  of  the  others,  by  melt- 
ing  it  in  a  crucible.  Still,  blistered 
steel  appears  to  be  the  most  ad- 
vantageous,  so  far  as  quality  is  con- 
cerned. 

Damascus  Steel. 

This  steel  dérives  its  name  from 
Damascus,  a  city  in  Âsia.  The 
swords  or  scimitars  of  Damascus 
présent  upon  their  surface  a  watery 
appearance,  a  variegation  of  streaks 
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of  a  silvery  white,  black,  and  gray 
colour,  and  fine  and  coarse  Unes, 
exhibiting  regular  and  irregular 
figures.  The  excellent  quality  of 
thèse  blades  is  proverbial  :  they 
unité  hardness  to  great  elastidty. 
Genuine  Damascus  steel  is  made 
directly  from  iron  ore  ;  and  meagre 
as  our  knowledge  is  conceming  the 
subséquent  manipulations,  such  as 
forging  and  hardening,  it  is  known 
that  the  steel  is  smelted,  in  a  kind 
of  Catalan  forge,  from  red  oxide  of 
iron,  a  red  clay  ore  found  in  transi- 
tion slate.  It  is  generally  believed 
that  the  great  strength  of  this  steel 
is  to  be  attributed  to  a  small  quan- 
tity of  aluniinum  which  enters  into 
its  composition,  and  which  is  de- 
rived  from  the  clay  of  the  ore, — 
an  opinion  which  has  this  fact  in 
its  favour,  that  no  material  imparts 
a  greater  degree  of  tenacity  to  iron 
thanalumina.  Great  exertions  bave 
been  made  to  imitate  this  steel,  in 
which,  of  ail  nations,  the  French 
hâve  been  the  most  successful. 
They  hâve  succeeded  in  imitating 
not  only  irregular  figures,  but  arab- 
esques and  initiais,  in  the  most 
beautiful  manner.  Still,  the  French 
is  far  less  tenacious  and  hard  than 
the  genuine  Damascus  steel.  The 
virtue  of  the  latter,  therefore,  must 
be  sought  for  in  the  ore  from  which 
it  is  made. 

German  Steel, 

This  steel  is  made  in  two  différent 
ways,  either  directly  from  the  ore, 
or  by  converting  the  ore  into  pig 
métal,  and  then  into  steel.  The 
steel  manufactured  by  the  first  me- 
thod  is  generally  crude  and  irregu- 
lar, and  therefore  this  method  is 
seldom  practised. 

The  Stiick  oven,  or  Wulf's  oven, 
as  well  as  the  Catalan  forge,  is  one 
of  the  fumaces  employed  in  the  ma- 
nufacture of  steel  from  ore.  In  mak- 
ing  steel,  the  blast  is  directed  more 
upon  the  fuel  than  upon  the  iron  : 
the  tuyère  is  level  :  the  iron  is 
impregnated  with  caibo\s..  Tbat^- 
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yerse  is  the  case  in  the  manufacture 
of  iron.  In  the  blue-oven,  a  kind 
of  pig  métal  is  frequently  made, 
"which  is  almost  pure  steel  ;  but  it 
is  coarse,  and  never,  even  after  the 
best  refining,  makes  a  good  article. 
AU  manipiUations,  the  object  of 
which  is  to  make  steel  directly  from 
the  ore,  are  unprofitable. 

To  this  class  belongs  the  manu- 
facture of  Tv^ootz,  or  East  Indian 
steel.  This  is  certainly  a  good 
steel,  and  is  partially  imitated  in 
America.  Wootz  is  smelted  di- 
rectly  from  the  ore,  which  is  the 
black  magnetic  oxide  of  iron,  in 
fumaces  five  or  six  feet  high,  of 
the  form  of  some  foundry  cnpolas. 
Previously  to  smelting,  the  ore  is 
finely  pounded  and  washed,  to  re- 
move  impurities. 

The  manufacture  of  steel  from 
pig  métal  does  not  dépend  so  much 
upon  the  manipulations  in  the  forge 
as  upon  the  quality  of  the  métal. 
The  ores  generally  employed  are 
the  crystaÙdzed  carbonate,  spathic 
ore,  often  mixed  in  a  slight  degree 
"with  hématite,  and  the  rich  red 
peroxides.    Magnetic  ores  do  not 
answer  for  such   work,    and  are 
therefore  but  seldom  used.    The 
same  may  be  said  in  relation  to  the 
hydrated  oxides.     Pig  métal  for 
steel  manufacture  is  smelted  with 
as  little  lime  or  other  flux  as  possi- 
ble.   The  principal  flux  to  be  re- 
lied on  is  manganèse  ;  but  this  al- 
"ways  exists  in  the  ore,  and  is  never 
used  as  an    artificial   admixture, 
though  it  is  possible  that  an  artifi- 
clal  flux  might  be  made  of  it.  Steel 
métal  is  in  most  cases  white.   It  is 
smelted  by  rather  more  ore  than 
that  which  will  make  gray  iron; 
but  not  with  so  heavy  a  burden  as 
that  which  will  make  white  iron 
containing  carbon  in  small  amount. 
Any  ore  which   contains  foreign 
matter  in  such  large  amount  as  to 
make  the  addition  of  lime  as  a  flux 
necessary,  does  not  make  gooàsXeeV 
métal.    The  only  mode  oi  -woxVàhç 
tbe  fumace  is,  of  course,  \)>f  meaix* 


of  charcoal  and  the  «m^ojiiMfli 
the  cold  blast. 

The  forge  fires  employed  ii  o 
yertmg  the  métal  into  «ted  dii 
differ  materially  finom  thoseinirhj 
iron  is  made.  The  hearth  ofl 
former  is  generally  laiger  i 
deeper,  and  the  blast  is  stra| 
than  that  of  the  latter.  Voyl 
iron  is  connected  with  it  1 
bottom  is  generally  formed  of  m 
stone,  and  the  sides  of  bnii^ 
charcoal^ust  mixed  ¥dth  diy.  1 
practical  manipulation  it  1k 
forge-fires  varies  according  to  ta 
lity,  to  the  form  of  thefonaoe,! 
the  qualifications  of  the  wotkm 
The  main  principle  inyid^  ■ 
be  generalized  under  the  foOm 
proposition  :  If  it  is  inioM 
make  steel  instead  of  iran,  1 
métal  should  be  melted  befiare  i 
oflf  from  the  tuyère  ;  and  it  ihoi 
be  kept,  when  melted,  always  1 
low  the  blast,  and  never  brooi 
above  or  into  the  blast.  Byd 
attention  to  locality,  every  tU 
else  may  be  easily  r^^ôlated. 
skilful  workman  viill  soon  ascerfa 
that  a  flat  hearth,  an  iron  lim 
and  a  strongly  dipped  tuyèro  i 
not  make  steel,  though  it  will  m 
iron,  and  that  a  weak  blast  i 
tend  to  produce  iron. 

The  crude  steel,  the  resultof  1 
flrst  opération,  is  generally  throi 
when  red-hot,  into  cold  water,tli 
broken  and  sorted.  The  moit  i 
very  part,  of  the  finest  grain,  is  I 
best.  Rbrous  or  partially  fibn 
bars  are  reserved  for  iron:  tli 
make  a  superior  quality  of  bar  in 
Bluish-looking  steel  is  also  thiw 
aside,  for  it  will  become  fihn 
iron  before  its  impurities  can 
rcmoved.  The  crude  «teel,  dm 
out  into  bars  an  iuch  or  an  irn 
.  and  a  quarter  square,  is  placed 
piles  composed  of  six  or  eight  pièce 
then  welded,  and  drawn  ont  m 
smaller  bars.    This  process,  calk 
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The  smaller  the  bars  of  steel,  and 
the  greater  the  number  of  them 
placed  together»  the  more  perfect 
will  be  the  refined  steel.  The  piles 
are  heated  in  a  large  blacksmiths' 
fire,  by  stone  coal,  which  must  be 
sufficiently  bituminous  to  form  an 
arch  over  the  fire.  Coal-slack, 
niixed  with  loam,  is  frequently  nsed 
for  this  pnrpose;  but  it  increases 
the  waste  of  steel.  The  hammer 
used  for  drawing  steel  should  be 
light,  weighing  no  more  than  150 
pounds,  and  ought  to  make  from 
300  to  400  strokes  per  minute. 
Great  skill  and  dexterity  are  re- 
quired  to  draw  steel  bars.  It  is 
highly  important  to  perform  this 
opération  well,  as  the  quàlity  of  the 
steel  is,  in  some  measure,  dépend- 
ent upon  the  manner  in  which  it 
has  been  hammered. 

In  those  countries  where  German 
steel  is  made,  a  remarkable  article 
is  manufactured,  which  deserves 
notice.  It  is  barder  than  the  best 
cast  steel,  but  so  brittle  that  it  can- 
not  bear  any  bending  when  cold. 
This  article  is  cast  iron  :  it  is  de- 
rived  from  the  re-melted  steel  mé- 
tal. From  200  to  250  Ibs.  of  this 
métal  are  generally  melted.  When 
that  quantity  is  melted  down  in 
the  bottom  of  the  forge-hearth, 
a  small  portion  of  it  is  let  off:  it 
should  be  tapped  as  low  at  the 
bottom  as  possible.  This  mass, 
which  flows  like  cast  iron  or  cast 
steel,  is  broken  into  small  pièces, 
and  pounded  into  a  flat  pièce  of 
wrought  iron,  which  has  a  brim 
drawn  up  around  it:  this  pièce 
serves  as  a  crucible.  It  is  covered 
with  loam,  and  exposed  to  a  beat 
which  will  melt  the  cast  iron,  and 
unité  it  firmly  with  the  wrought 
iron.  The  former  then  forms  a  thin 
coating  of  steel  over  the  one  side 
of  the  iron,  of  immense  hardness. 
This  does  not  become  soft,  even 
though  a  long  time  is  consumed  in 
tempering  it.  Wrought-iron  plates, 
furnisbed  with  snch  a  coating  of 
steel,  are  used  as  draw-plates  for 


wire.  The  holes  for  the  wire  are 
punched  when  it  is  warm  ;  for,  when 
cold,  its  hardness  is  so  extrême, 
that  no  drill-bit  can  make  any  im- 
pression on  it. 

Iron  for  Bliatered  Steel, 

England  is  not  so  celebrated  for 
the  production  of  iron  suitable  for 
the  manufacture  of  steel  as  Sweden 
and  Russia,  upon  which  countries 
we  must  dépend  mostly  for  our 
knowledge  of  the  mode  of  working 
it,  and  the  kind  of  materials  from 
which  iron  for  the  steel  factories  is 
made. 

The  peculiarities  of  such  iron 
are  so  remarkable,  that,  by  means 
of  the  most  accurate  chemical  ana- 
lysis,  we  cannot  detect  any  différ- 
ence between  a  given  kind  which 
produces  a  superior,  and  another 
kind  which  produces  an  inferior 
steeL  Were  it  possible  to  detect 
this  différence,  it  would  prove  to 
exist  in  the  cinders.  The  iron  from 
which  blistered  steel  is  made  is  a 
soft,  fibrous,  often  grained,  wrought 
iron,  of  a  peculiar  silvery  white- 
ness.  It  is  made  from  mottled  pig 
iron,  smelted  from  magnetic  ore 
by  charcoal  and  cold  blast. 

In  making  pig  iron  for  the  ma- 
nufacture of  st^,  the  ore  should 
be  carefully  roasted  by  wood,  char- 
coal, or  braise.  The  height  of  the 
blast-fumace  must  not  exceed  35 
feet,  and  the  resuit  is  still  more 
favourable  when  it  does  not  exceed 
30  feet.  The  boshes  should  mea- 
sure  about  9  or  9i  feet.  There 
ought  to  be  either  no  hearth  at  ail, 
as  in  the  Swedish  or  Styrian  fur- 
naces,  or  one  that  is  very  low. 
Blast  of  médium  strength,  aud  tu- 
yères somewhat  inclined  into  the 
hearth,  are  requisite.  Hot  blast 
must  be  rejected  altogether.  In 
fact,  the  opération  should  be  con- 
ducted  in  such  a  masMvn  %&\.'c^^\^- 

In  ûœônç  ^^  we,\fiDftfc  caa.>ù^  'bk^-; 
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quantity  as  not  to  cause  the  fumace 
to  smelt  gray  or  white  iron;  for 
neither  will  be  serviceable  in  the 
manufacture  of  good  steel. 

In  converting  pig  into  bar  iron, 
the  German  forge  is  generally  em- 
ployed  in  Sweden,  and  for  this  pur- 
pose  may  be  considered  the  most 
perfect.  The  refining  process  re- 
sembles  the  boiling  of  iron  :  this  is 
rcquired  to  make  the  texture  of  the 
iron  as  uniform  as  possible.  White 
pig  métal  will  not  boil,  and  it  works 
too  fast.  Gray  pig  métal  contains 
a  large  amoimt  of  impurities,  and 
the  greatest  attention  at  the  forge 
will  not  remove  them  in  sufficient 
amount  to  answer  any  practical 
purpose. 

In  making  blistered  steel,  it  is 
essential  to  consider  not  only  the 
quality,  that  is,  the  chemical  com- 
position of  the  iron,  but  also  its 
form.  The  bars  are  generally  flat  : 
good  qualities  are  from  an  inch  and 
a  quarter  to  two  inches  in  width, 
and  half  an  inch  thick.  For  ordi- 
uary  steel  and  for  cast  steel,  the 
thickness  of  the  bars  may  be  threc- 
quarters  of  an  inch  ;  but  in  thèse 
cases,  more  time  is  not  only  re- 
quired  in  blistering,  but  the  heart 
of  the  bar  is  still  imperfectly  car- 
bonized.  Thin  bars  work  faster, 
and  make  a  more  uniform  steel 
than  thick  and  heavy  bars:  the 
latter  are  always  more  or  less  raw 
inside,  and  contain  too  much  car- 
bon  outside.  If  the  iron  is  very 
pure,  it  may  be  short,  that  is,  with- 
out  fibres  :  it  may  be  hard,  if  it  is 
at  the  same  time  strong.  Impure 
iron  will  not  make  steel  of  good 
quahty.  As  iron  void  of  fibres  is 
generally  more  impure  than  that 
containing  fibres,  the  safest  plan  is 
to  couvert  ail  the  iron  into  fibrous 
iron.  Coarse  fibrous  iron,  what- 
ever  may  be  its  strength,  does  not 
make  good  steel  :  that  with  black 
spots  or  streaks  of  cinder  must  be 
avoided  by  ail  means.  TV^e  Vaâàcîi- 
tions  of  a  good  iron  arc,  a  s\Vier;j- 
white  colour,  short  une  fibTta,  a 


bright  metfillic  lustre,  and  an  i|- 
gregation  so  unifmii,  that  Uni 
spots  cannot  be  detected  witk  i 
lens.  The  transformaiioii  of  k 
iron  into  steel  requixes  no  ipeâl 
skill  or  knowledge.  The  ^ilitr 
of  the  steel  is  determined  byâc 
quality  of  the  iron  from  whidiita 
manufsctured. 

Blistered  Steel 

The  fumace  for  the  confenm 
of  wrought  iron  into  blistered  iteel 
is  from  12  to  15  feet  wide,  sadSI 
or  25  feet  deep.     A  amical  dû» 
ney,  40  or  50  feet  high,  is  deâgnei 
to  lead  the  smoke  above  the  nd. 
of  the  factory.     The  iron  is  pbsi 
in  boxes  composed  of  fire-bodai 
sandstone  tiles  :    thèse  bons  at! 
from  24  to  36  inches  square,  ai': 
from  10  feet  to  16  feet  in  lo^ 
Square  holes    at   one  end  of  Ati 
fiûnace  serve  for  the  admitBoaiiî 
the -iron,  and  the  entrance  aildcâ 
of  the  workmen.     Holes  are  il» 
made  in  the   ends  of  the  lioia. 
through  which  one  or  more  of  tk 
bars  may  be  passed,  for  the  fe- 
pose  of  testing  the  degree  of  ». 
mentation,  and  the  progress  of  tk 
work.    The  boxes  are  endosediail 
the  fumace,  which  is  providediiA  I 
a  grate  and  fire-brick  arch.   Tht 
iron,  when  placed  in  thèse  boiti 
is  imbedded  and  carefuUy  laid  cd|^  ' 
wise  in  a  cément  composed  of  fv 
part  hard  charcoal,  one-tenth  put 
of  wood  ashes,  and  one-tweatkû 
part  of  common  sait.   The  mixtaïc 
is  ground  into  a  coarse  powder  O' 
der  edge-wheels.     If  the  boxes  m 
10  feet  in  length,  the  iron  ban  M? 
be  9  feet  10  inches.     The  cerne» 
is  laid  about  2  inches  deep  in  tk 
bottom  of  the  box.     The  ban  d 
iron  are  then  put  in  edgewise,  l^ 
parated  by  f  of  an  inch  sjMice,  whki 
is  filled  with  cernent,  and  the  ttf 
of  the  bars  covered  to  the  deptii  d 
\  an  inch.  Upon  this  another  l^er 


434 


STE 


STEEL,  BLISTERED. 


STE 


the  flrst  layer.  In  this  way  the  box 
is  filied  to  within  6  inches  of  its 
top.  The  remaining  space  is  filied 
with  old  cernent  powderi  on  the 
top  of  which,  ânally,  damp  sand  or 
fire-tiles  are  placed.  The  fire  ought 
to  proceed  slowly,  so  that  three  or 
four  days  shall  elapse  before  the 
furnace  and  the  cernent  boxes  as- 
sume a  cherry-red  beat.  In  fact, 
the  fire  should  be  conducted  in 
such  a  manner  that  the  beat  may 
be  slightly  increased  every  day 
during  the  whole  course  of  the 
opération.  A  diminution  of  the 
beat,  from  the  time  of  starting,  oc 
casions  a  loss  both  of  fuel  and 
timc,  and  is  injurious  to  the  chests. 
A  well-conducted  beat  will  finish  a 
small  box  in  four  or  five  days,  and 
a  couple  of  boxes,  3  feet  square,  in 
ten  or  twelve  days.  The  furnace 
and  boxes  should  be  cooled  very 
slowly;  for  a  sudden  change  of 
température  is  very  apt  to  break 
the  fire-tiles,  or  sandstone  slabs,  of 
which  the  boxes  are  constructed. 
The  trial-bar,  which  passes  through 
the  small  hole  in  one  of  the  ends 
of  the  box,  and  in  a  corresponding 
hole  in  the  furnace  wall,  is  some- 
what  longer  than  the  other  bars, 
so  as  to  be  taken  by  a  pair  of  tongs, 
aud  puUed  out  of  the  box.  There 
are  frequently  several  of  such  bars, 
for  a  bar  that  is  once  pulled  cannot 
be  returned;  and  if ,  in  a  case  in 
which  there  is  but  one  trial-bar  in 
the  chest,  the  bar  is  pulled  too 
soon,  no  further  opportunity  of 
testing  the  progress  of  cémentation 
is  alforded.  The  trial-bars  are  not 
sufficiently  long  to  project  over  the 
wall  of  the  chest.  The  trial-hole  is 
closed  by  a  clay  stopper.  Six  days 
may  be  considered  a  snffident  time 
for  blistering  bars  of  common  steel, 
such  as  spring  steel,  saw-blades, 
and  common  files  ;  eight  days  for 
shear  steel  and  steel  for  common 
cutlery  ;  and  ten  or  eleven  days  for 
the  better  gualities  of  steel,  and 
common  cast  steeL  Rods  for  the 
finer  sorts  of  bliatered,  and  the 
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finest  kinds  of  cast  steel,  are  re- 
turned to  the  boxes  after  the  first 
beat,  and  receive  two  or  three  blis- 
tering beats,  according  to  the  qua- 
lity  of  steel  wished  to  be  obtained. 
From  eight  to  twelve  tons  of  iron 
may  be  charged  in  two  chests,  and 
from  four  to  eight  tons  in  case  the 
furnace  contains  bat  one  chest. 
Two  small  chests  are  préférable  to 
one  large  chest.  The  smaller  the 
chest,  the  more  uniform  will  the 
steel  become.  The  régulation  of 
the  fire  in  the  fnmace  is  a  some- 
what  délicate  opération.  Iron  of 
diffèrent  qualities  requlres  a  différent 
degree  of  beat  ;  but  the  beat  can  be 
easily  managed  by  recollecting  that 
it  should  be  steadily  increased  every 
day.  If  it  is  not  sufficiently  strong, 
the  iron  will  absorb  but  very  little 
Carbon,  and  the  work  will  proceed 
slowly.  If  the  beat  is  too  great, 
the  rod  iron  will  be  converted  into 
cast  iron,  or,  at  least,  into  some- 
thing  similar  to  it  ;  for,  after  being 
once  overheated,  it  will  not,  even 
with  the  greatest  labour  and  atten- 
tion, make  good  steel.  If  the  beat 
is  carried  so  far  as  to  melt  the  blis- 
tered  iron  in  the  boxes,  it  is  con- 
verted into  white  plate-metal, — the 
kind  from  which  German  steel  is 
manufactured.  But  this  melting 
cannot  well  take  place,  and  if  it 
should  occur,  the  slow  cooling  of 
the  chests,  which  is  eqmvalent  to 
tempering,  will  transform  the  white 
métal  into  gray  cast  iron.  The 
latter  is  converted  into  steel  with 
greater  difficulty  than  the  white 
métal. 

Blistered  steel,  taken  from  the 
chest,  is  very  brittle  :  the  excellence 
of  its  quality  is  in  proportion  to  its 
brittleness.  The  présence  of  fibres 
indicates  that  the  cémentation  is 
unfinished.  A  fine-grained,  white 
aggregation,like  iron  rendered  cold- 
short  by  phosphorus,  indicates  that 
the  cémentation  h»&  vss^,  ^^^xma^^ 

Une  faim  oi  \Nx^  ^gKûs&NS'  vûà.\^- 
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mentation,  or  of  too  low  a  beat, 
or  bad  iron  ;  still,  tbe  best  kind  of 
iron  will  exhibit  tbese  crystals,  and 
they  can  be  observed  by  tbe  lens, 
if  the  température  of  the  cbests 
bas  not  been  kept  sufficiently  bigb. 
If  a  good  article  be  desired,  a  répé- 
tition of  tbe  opération  is,  in  sucb 
cases,  necessary.  Tbe  grains  of 
good  Steel  appear  like  round  glo- 
bules, wben  taken  from  tbe  chest 
and  broken.  Affcer  an  imperfect 
cémentation,  tbe  colour  of  tbe  steel 
is  wbite.  Good  bUstered  steel  sbould 
be  of  a  grayisb  colour,  and  of  a 
brigbt  lustre;  and  it  sbould  exbibit 
a  coarse  grain,  as  tbougb  it  were  an 
aggregation  of  mica  or  leaves  of 
plumbago.  Tbat  vrbicb  exbibits  a 
fine  grain,  of  crystalline  form,  and 
wbicb  is  of  a  white  colour,  is  always 
a  poor  article.  But  one  degree  of 
beat  is  favourable  for  eacb  kind  of 
iron:  if  tbat  degree  be  bit  upon, 
tbe  opération  goes  on  well;  if 
otherwise,  a  favourable  resuit  can- 
not  be  expected.  Tbe  composition 
of  tbe  cément  and  tbe  construction 
of  tbe  boxes  and  fumace  bave  little 
influence  on  tbe  qualityof  tbe  steel. 
"Wbere  the  iron  is  of  tbe  best  qua- 
lity,  and  wbere  the  degree  of  beat 
is  most  favourable,  the  fracture  of 
a  bar  taken  from  tbe  chest  wUl  ex- 
hibit tbe  largest  grains  or  leaves. 
An  indication  of  good  iron  is  its 
increase  of  weight  in  cémentation  : 
while  bad  iron  neither  gains  nor 
loses  in  weight,  iron  of  good  qua- 
lity  will  gain  at  the  rate  of  fh>m 
15  to  20  per  cent.  This  applies 
especially  to  strong  and  pure  iron. 
Tbe  surface  of  the  rods,  whatever 
mumber  of  blisters  they  may  bave 
wben  taken  from  the  chest,  must 
be  clean.  Bad  iron  makes  but  few 
blisters,  or  none  at  ail  :  the  surface 
of  the  rods  is  rough.  "With  the 
quaUty  of  the  iron  the  number  and 
size  of  the  blisters  increase.  Da- 
nemora  iron  draws  blister  close  to 
blister,  and  almost  a\l  of  equalme. 
Cdmmon  iron,  that  is,  chaico«X 
iron,  raises  but  fcw  blisters,  m^^ 


thèse  are  of  irreg^nlar  size.  TIk 
best  qualitiet  of  paddled  iron  nw 
but  few  blisters. 

As  migbt  be  expected,  the  tex- 
ture and  quality  of  one  b«r,  atucB 
as  the  average  which  a  chest  eos- 
tains,  cannot  be  uniform.  Tlie  ii> 
terior  of  a  bar,  like  the  interiorrf 
the  box,  will  be  imperfect,  irink 
the  extemal  parts  will  be  overdose. 
The  steel  sbould,  therefore,  be 
broken,a8Sorted,andrefined.  Ileni 
of  uniform  grain,  as  well  as  tfaoK 
including  the  extrêmes  of  fptBf, 
are  piled,  welded,  and  dimwa  <mt 
into  bars.  This  process  most  be 
repeated,  if  the  grain  is  not  loi- 
ciently  uniform  for  the  desiredpv- 
pose.  Upon  tbe  skill  of  the  hm- 
mer-man  the  quality  of  tbe  ited, 
in  a  considérable  degree,  depesdi 
Slow  and  heavy  strokes  and  higk 
beats  depreciate  its  value,  whik  ili 
quality  is  improved  by  a  low  hot 
and  fast  work.  RoUing  sted  is  i 
rolling-mill,  or  welding  it  in  a  I^ 
heating  fumace,  makes  it  britâe,| 
and  transforms  it  into  a  kind  <tf 
cast  iron.  This  resnlt,  however, 
can  be  partially  remedied  by  sgm 
bringing  the  steel  to  the  bammer. 

The  influence  of  the  tilt-hammer 
upon  the  iron  is  no  wbere  moR 
observable  than  in  the  manufuiiue  j 
of  steel.    It  is  impossible  to  make  ! 
good  steel  independently  of  jHoper 
bammer  machinery.    The  tempers- 
ture  at  which  the  hammering  sbould  ■ 
be  performed  is  a  matter  of  consi- 
dérable importance  :  the  steel  will , 
be  spoiled  equally  by  a  too  hig^  ts  • 
by  a  too  low  beat.     The  secret  of 
success  appears  to  be  the  prena-  : 
tion  of  crystallization,  which  takei 
place  at  certain  températures  of  tbe 
métal.     Under  favourable  coodi-. 
tions,  definite  compounds  of  cir-  ■ 
bon  and  iron    are  formed;    and' 
thèse  compounds  crystallize  :  thâ 
crystallization    causes    brittlenes. 
The  greater  the  amount  of  fbrags 
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peated,  and  the  exposure  of  the 
métal  a  short  time  to  a  low  heat, 
appear  to  be  the  means  of  prevent- 
ing  crystallization, — at  least,  of  di- 
minishing  its  extent.  A  sudden 
change  of  température  augmenta 
the  power  of  crystallization  in  the 
highest  degree.  This  makea  the 
iron  hard,  by  giving  rise  to  so 
strong  an  affinity  between  the  iron 
and  foreign  matter,  that  the  colour 
occasioned  by  the  carbon  disap- 
pears.  The  carbon  is  enclosed  in 
the  particles  of  iron,  which  is,  in 
turn,  crystallized  by  means  of  its 
strongly  cohesive  properties.  "White 
plate-metal  of  grcat  purity,  con- 
taining  carbon  in  large  amount,  is 
barder  than  the  hardest  cast  steel, 
but  the  strength  of  its  cohesive 
properties,  and  the  larger  size  of 
its  crystals,  are  the  causes  of  its 
brittleness.  The  best  steel,  if  melt- 
ed  at  a  high  beat,  similar  to  that  of 
the  blast-furnace,  would  appear  in 
the  same  form  as  plate-metal,  and 
"would  be  quite  as  brittle.  From 
the  facts  hère  stated,  a  conclu- 
sion may  be  drawn,  that  the  im- 
purities  which  increase  the  cohesive 
power  of  steel  or  iron  may  be  re- 
tained,  and  the  formation  of  crys- 
tals still  be  prevented. 

Cast  Steel 

The  irregularity  exhibited  in  the 
texture  of  common  steel  gave  rise 
to  the  invention  of  cast  steel.  Com- 
mon steel  is  broken  into  small 
pièces,  and  closely  packed  into  a 
crucible  made  of  good  fire-clay. 
That  which  is  in  some  degree  more 
highly  carbonized  than  usual  is  best 
adapted  for  cast  steel  ;  because,  in 
the  melting  opération,  it  loses  a 
portion  of  its  carbon.  With  the 
Ure-clay,  plumbago  or  coke-dust  is 
mixed;  but  neither  of  thèse  in- 
creases  its  durability,  though  di- 
minishing  its  liability  to  break  on 
account  of  sudden  changes  of  beat. 
This  well-mixed  mass  is  firmly 
poanded  in  an  iron  mould,  with  a 
moveable  cône  for    the    interior. 


The  cmcible  which  is  thus  formed 
18  air-dried  and  slightly  burned  be- 
fore  it  is  employed  in  the  melting 
of  cast  steeL  For  this  purpose  a 
crucible  5  inches  wide  at  the  top, 
and  16  or  18  inches  in  height,  is 
generally  employed.  Every  précau- 
tion must  be  taken  to  prevent  itfrom 
cracking;  for,  in  such  a  case,  its 
contents  are  generally  lost. 

The  air-furnace  for  the  fusion  of 
the  steel  is  similar  in  construction 
to  those  used  by  brass-founders  : 
it  is  2  feet  deep  and  12  inches 
square.  The  âue  at  the  top  is  co- 
vered  by  a  cast-iron  trap-door.  The 
top  of  the  fiimace  coïncides  with 
the  plane  of  the  floor  of  the  labo- 
ratory.  Under  the  floor  of  the  lat- 
ter  is  an  arch,  into  which  the  grates 
of  the  fumace  may  be  emptied  : 
this  arch  supplies  the  fumace  with 
air,  and  in  it  the  ashes  accumulate. 
The  crucible  is  placed  on  a  support 
composed  of  two  thicknesses  of 
fire-brick,  and  its  top  is  covered 
with  a  lid.  In  many  cases,  pounded 
glass  and  blast-furnace  cinders  are 
laid  on  the  top  of  the  steel,  as  well 
to  prevent  the  access  of  air  as  the 
oxidation  of  the  carbon  ;  but,  if  the 
lid  fits  well,  this  précaution  is  un- 
necessary  :  besides,  thèse  materials 
generally  tend  to  glaze,  and,  as  a 
conséquence,  to  crack  the  crucible. 
In  larçe  factories,  ten  or  twenty 
fiimaces  may  be  put  in  one  row, 
each  fumace  having  its  own  chira- 
ney.  In  England,  the  fuel  employed 
is  coke  ;  but  anthracite  is  far  supe- 
rior  to  coke  for  this  purpose.  The 
more  compact  the  fuel,  the  better 
will  be  the  resuit.  In  feeding  the 
fumace  with  coal,great  caution  must 
be  observed;  for  a  sudden  charge 
of  cold  fuel  is  apt  to  crack  the  cru- 
cible.  For  this  reason,  square  are 
préférable  to  round  fumaces.  The 
beat  of  the  fumace  must  be  con- 
ducted  in  such  a  manner  that  the 
melting  shall  commence  f!c<vcsv  V\^- 
low,  aiid  Tk.o\.  itOTsi  ^^  *ws^*   '"S^jcss.' 
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AU  theie  advmUgei  ixe  increued 
bjthe  employmentof  bUst.which, 
of  course,  îi  eiBentùd  where  ûnthra- 
cil«  il  uied. 

The  tima  required  to  melt  steel 
dépend!  parti;  upon  the  draught 
of  the  fumace,  putlj'  upon  the 
quality  of  the  cmde  ateel,  *nd 
parti;  on  the  qualitj'  of  the  article 
deaigned  to  be  manufactured.  From 
one  to  three  hours  i>  generally  r«- 
quired  for  a  crudble  containing 
SOlbi.  of  métal.  The  stronger  the 
iteel,  thegreaterthelengthof  time 
consiuned.  ThamaasmustbecoDie 
perfectiy  liquid,  no  Piatl«r  hoir  long 
k  tlme  il  required  to  produee  thia 
reault.  The  liquid  steel  ia  then 
poured  into  prerioualy  heated  caît- 
iron  mouldi,  and  cast  in  the  ahape 
of  aquare  or  octagonal  bara,  2  iaches 
thick.  Before  csating,  the  ateel  in 
the  crucible  ia  atirred  nith  a  bot 
iion  rod,  after  which  a  atrong  beat 
a  applied  for  a  few  minntea.  After 
caiting,  the  top  of  the  ateel  in  the 
mould  ia  covered  ^ith  clay,  to  pre- 
ing,  and  to  preïent 


the  accei 

The  cBst  rods  are  eiposed  to  a 
cherry-red  beat,  and  put.  when  bI- 
moat  lUck,  to  the  hamnier.  The 
rapid  auccession  af  atrakCB  beats 
tlie  steel,  and,  if  it  ta  ïery  hard, 
0  high  a  degree.    Each 


requin 


a  tilter 


boys.  In  this  case,  u  in  that  of 
blislered  or  Gennan  ateel,  hamiDer- 
ing  and  heating  need  the  utmost 
attention.  The  quality  of  the  ateel 
dépends  upon  the  quickness  with 
whicli  thework  is  performed.  The 
rods  are  heated  in  heating  slovea, 
couatiuct«d  like  abeet-iron  oTeus. 
Sieeler,  the  foremost  or  aftermoat 
plank  in  a  stroke,  nhich  ïa  dropped 
short  of  the  slcrn  or  atempolt  of  a 

Sieelyard,  in  atatics, akind  of  balance 
baving  arma  of  unequal  length,  ib 
which  the  weight  ia  moTed  along 
the  longer  ariu,  and  becomea  in 
effect  heavier  in  proportion  aa  it  ia 
removed  from  the  fôlcram  or  nii[>- 
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pott.    It  WH  fofmertjr  named  the 


Slt^le,  a  apire  or  Isntem  ;  the  luper- 
stnictur«  kttacheil  to  the  totier  of  | 
■  church 

Sliering-akeel,  a,  wherï  ta  whidt  tbi . 
tillec-rope  ia  ottached,  for  the  coa. 
veoience  of  ateering  k  ihip 

Sieevmg,  in  naviEation,  denotea  tbe 
eleration  which  s  ahip'a  ntheid 
or  bowaprit  il  above  Uie  atein,  or 
the  angle  which  either  nulcei  with 
the  horizon 

Slnn,  the  foremoat  pièce  of  timber  in  i 

Stem,  in  mining,  a  day's  work 

Stempk»,  in  nùniDg,  wooden  piet» 
by  which  to  go  up  and  down  Ihe 
mine,  iiutead  of  atepi 

Stemion,  a  pièce  wrought  on  tbe  ifl.^ 
part  of  the  apron,  continned  »i 
high  aa  the  middle  deck  or  uppa| 
deck  in  small  ihipa,  the  loinr  end  ; 
lapping  on  or  acarfing  into  Ik , 
keelson 

Sleneh-irap,  a,  contrivance  for  tkc . 
prévention  of  tbe  eicape  <^  tUbaa 
from  ainka  and diaina.  Tbesetiqe| 
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f .  are  on  the  same  principle  as  a  gaso- 
a  meter  :  a  cup  inverted  in  water  stops 
{  the  escape  of  gas.  (See  the  pre- 
;.  ceding  plan  and  section  of  a  trap  in 
common  use.)  The  circular  plan 
shows  how  the  fluid  is  drained  off 
through  small  holes.  The  arrows 
in  the  section  show  the  conrse 
which  the  fluid  takes  in  its  way  in- 
to  the  pipe  leading  into  the  drain. 
It  will  be  évident,  £rom  an  inspec- 
tion of  the  section,  that  the  inverted 
cup  will  be  immersed  in  the  fluid 
as  high  as  the  dotted  Unes.  If, 
from  neglect,  the  space  intended 
for  fluid  only  should  be  suffered 
to  become  filled  with  solid  matter, 
the  fluid  will  cease  to  run  in  the 
direction  indicated  by  the  arrows, 
and  the  utility  of  the  traps  will  be 
destroyed  :  they  should,  therefore, 
be  kept  constantly  clear  from  solid 
matter. 

Some  persons,  not  understanding 
the  principle  on  which  the  trap 
is  constructed,  remove  the  inverted 
cup  when  the  water  can  no  longer 
flow  through  it,  and  then  leave 
it  off.  The  conséquence  is,  that, 
there  being  nothing  to  impede  the 
gas  from  the  drains  from  rising  and 
flowing  into  the  dwelling-houses, 
the  houses  very  frequently  become 
filled  with  noxious  air. 
-^iepy  in  ship-building,  a  large  pièce  of 
timber  into  which  the  heel  of  a 
mast  are  fixed 
^teps  for  the  masU  are  large  pièces 
fltted  across  the  keelson,  into  which 
the  heel  of  the  mast  is  fixed.  The 
holes  for  the  mast  to  step  into 
should  be  eut  in  proportion  to  the 
steps,  so  as  to  leave  sufllcient  wood 
on  each  side  of  the  hole  to  answer 
in  strength  to  the  tenon  left  at  the 
heel  of  the  mast;  and  if  that  should 
be  rather  too  little,  the  hde  may 
be  eut  more  thwartships  to  answer 
the  deflciency  the  fore  and  aft  way. 
There  are  likewise  large  pièces 
called  steps  of  the  cupstands  ;  and 
steps  on  the  top-side,  for  the  con- 
venience  ofgetting  on  board. 
S^ereodate,  or  S^ylodate,  a  base  ;  the 
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lower  part  or  baaement  of  a  build- 
ing or  column 

Stereoffraphy,  the  art  of  drawing  the 
forms  of  solids  on  a  plane 

Siereometry,  in  geometry,  the  men- 
suration of  solids 

Siem,  the  aft-part  of  a  ship 

Stem-framet  the  frame  of  timber 
that  is  composed  of  the  stern-post, 
transoms,  and  fashion-pieces 

Stem-postt  the  straight  pièce  of  tim- 
ber at  the  aftermost  part  of  a 
ship,  and  to  which  both  sides  of  the 
ship  unité:  the  lower  end  is  te- 
noned  into  the  keel.  It  is  gene- 
rally  worked  vyith  the  but -end 
upwards,  being  most  suitable  to 
the  conversion  of  the  timber  ;  but 
in  some  ships  which  trade  to  a  hot 
climate  it  has  been  preferred  to 
work  the  but-end  downwards,  be- 
cause  in  large  ships  it  requires  a 
pièce  of  such  growth  whose  juices 
towards  the  but  are  nearly  ex- 
hausted,  and  therefore  it  is  sup- 
posed  to  last  longer  under  water  ; 
whereas,  by  the  beat  of  the  wea- 
ther,  when  the  but  is  worked  up- 
wards, it  decays  with  dry-rot  for 
want  of  moisture. 

Stem-sheetSf  in  navigation,  that  part 
of  a  boat  which  is  contained  be- 
tween  the  stem  and  the  hinder- 
most  seat  of  the  rowers 

Stijff'f  in  navigation,  dénotes  the  qua- 
lity  by  which  a  ship  is  enabled  to 
carry  a  sufficient  quantity  of  sail 
without  danger  of  oversetting 

StiU-house.  Rides  are  given  for  build- 
ing thèse  houses  :  the  first  caution 
is  to  lay  the  floor  aslope,  not  flat, 
where  any  wet  work  is  to  be  per- 
formed.  It  should  be  also  well 
flagged  with  broad  stones,  so  tkat 
no  wet  be  detained  in  the  cre vices, 
but  ail  may  run  off  and  be  let  out 
at  the  drains  made  at  the  bottom 
and  sides.  Stills  for  wines  should 
be  placed  abreast  on  that  side  of  the 
still-house  to  which  the  floor  has 
its  current.  Fronting  the  stilk^  «.vA 
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being  placed  at  a  proper  hdght,  may 
empty  themselves  by  means  of  a 
coek  and  a  canal  into  the  stUls, 
which  are  thus  charged  with  very 
little  trouble.  Near  this  set  of 
fermenting-backs  should  be  placed 
a  pump  or  two,  that  they  may 
readUy  supply  them  with  water  by 
means  of  a  trunk  or  canal  leading 
to  each  back.  Under  the  pave- 
ment, adjoining  to  the  stills,  should 
be  a  kind  of  cellar,  whereon  to  lodge 
the  receivers,  each  of  which  should 
be  fumished  with  Its  pump  to  raise 
the  low  wines  into  the  still  for 
rectification  ;  and  through  this  cel- 
lar  the  refuse  wasli  or  still-bottoms 
should  be  discharged,  by  means  of 
a  hole  or  other  contrivances. 

SHlobatum^  in  architecture,  dénotes 
the  body  of  the  pedestal  of  any 
•  column.    (See  Stereobate.) 

Stone  -  Coal  Fumaces  —  Anthracite 
Fumaces  (American).  In  Eastern 
Pennsylvania  more  than  sixtyblast- 
fumaces,  supplied  by  anthracite, 
are  most  generally  in  opération. 
Thèse  produce  on  an  average  from 
seventy-five  to  eighty  tons  of  iron 
per  week.    This  immense  number 

.  of  fumaces,  suppUed  by  stone  coal 
alone,  was  the  resuit  of  ten  years' 
industry;  and  the  perfection  to 
which  they  hâve  been  brought  is  a 
secnrity  that  nothing  can  check 
their  use,  or  prevent  their  exten- 
sion. 

Anthracite  fumaces  resemble,  to 
a  greater  or  less  degree,  coke  and 
charcoal  fumaces.  They  are  sel- 
dom  80  high  as  coke  fumaces,  and 
their  horizontal  dimensions  are  usu- 
ally  greater  thon  those  of  charcoal 
fumaces.  The  following  are  the  di- 
mensions of  several  of  the  fumaces 
recently  erected  in  Eastern  Penn- 
sylvania. One  belonging  to  Mr. 
Ecket,  at  Reading,  is  37^  feet  in 
height  ;  the  top  or  throat  6  feet  in 
diameter;  height  of  hearth,  5  feet  ; 
tuyères,  22  inches  above  its  bottom  : 
the  hearth  is  5  feet  square  at  the 
base,  and  6  feet  at  the  top;  the 
bosbes  are  inclined  674°,  <>ï  ^^  ^^ 

440 


rate  of  6  inches  to  the  foot,  and 
measure  14  feet  at  thdr  largest 
diameter.  At  the  point  where  the 
slope  of  the  boshes  joins  the  limng, 
a  perpendicular  cylindrical  space, 

5  feet  in  height,  commences,  and 
irom  this  point  the  gênerai  ti^  to  I 
the  throat  is  continued  in  a  straight  \ 
Une.    The  hearth,  as  well  as  the  ' 
boshes,  is  built  of  coarse  sandstone,  ! 
but  the  latter  are  covered  witii  a  ' 
lining  of  'fire-brick,  9  inches  thick.  | 
The  in-wall  consista  of  two  hnings,  < 
and  the  interior  is  the  lining  which  | 
covers  the  boshes  ;  outside  of  this  | 
is  a  space  4  inches  wide,  filled  with 
coarse  sand,  and  this  is  protected 
by  a  rough  lining  of  slate,  2  feet 
thick.     The  rough   walls  of  the 
stack  are  not  heavy,  but  they  are 
well  secured  by  binders. 

Two  fumaces  erected  at  the 
Crâne  Works,  near  AUentown,  may 
be  considered  as  the  greatest  im* 
provement.  The  stack  is  35  feet 
high,  40  feet  square  at  the  base, 
and  at  the  top  33  feet.  This  fur- 
nace  is  thereforebut  slightlytapered, 
and  requires  heavy  stone-work.  It 
générâtes  steam  from  the  tnmnel* 
head  gas  flame.  At  most  anthra- 
cite furnaces,  this  is  done  by  putting 
the  boilers  on  the  top  of  the  fur- 
nace.  The  hearth  is  5  feet  high, 
4  feet  square  at  the  bottom,  and 

6  feet  at  the  top  ;  the  inclination 
of  the  boshes  is  75°,  and  the  cylio- 
drical  part  of  the  in-wall  above  the 
boshes  is  8  feet  high  and  12  feet 
in  diameter.  From  the  cylindrical 
part  up  to  the  top,  which  is  6  feet 
in  width,  the  in-wall  runs  in  ai 
straight  line. 

A  fumace   erected  by  Messrs.  1 
Reeves  and  Co.,   at  PhœnixviOe,! 
is  34  feet  in  height  :   the  hearth  i 
is  6  feet  high,  4  feet  3  inches  square  1 
at  the  bottom,  and  5  feet  3  indiei  j 
at  the  top  :  the  boshes  taper  68^f  i 
or  at  the  rate  of  rather  less  thaol 
6  inches  to  the  foot  :  they  measure 
13  feet  at  the  widest  part.      Gieat 
care  is  taken  that  the  lining  and 
t\!L<&  boihes  form  a  graduai  cnrre^l 
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that  sticking  and  scaffddiiig  in  the 
boshes  may  be  obviated.  The  top 
of  this  farnace  is  8  feet  aquare. 
There  is  no  doubt  that  the  forin 
and  construction  of  thèse  anthracite 
fumaces  hâve  been  carried,  within 
the  short  space  of  a  few  yeart,  to 
so  high  a  state  of  perfection  as  to 
leave  but  little  room  for  future  im- 
provements.  Their  shape  is  worthy 
of  imitation,  particularlyby  Western 
manufacturers  ;  for  cotl  adapted  to 
ail  of  thèse  fumaces  is  abundant  in 
the  Western  States  of  America. 

Most  of  thèse  fumaces  generate 
the  steam  for  the  motive  power  of 
the  blast,  as  well  as  the  beat  for  the 
hot'blast  apparatus  at  the  top  of  the 
furnace.  In  this  way  expense  is  not 
only  savedy  but  an  uniform  gênera* 
tion  of  steam  and  heating  of  air  are 
produced.  The  cost  of  erecting 
such  a  fumace  cannot  be  leadily 
estimated,  as  it  must  dépend  greatly 
upon  locality,  matériel,  wages,  and 
individual  tastes;  but  it  may  be 
laid  down  as  a  gênerai  rule,  that  a 
stone-coal  fumace  costs  less  than  a 
coke  fumace,  and  that,  in  moet 
cases,  a  good  charcoal  stack  can  be 
altered  so  as  to  serve  for  stone 
coal. 

In  the  Western  States,  many 
charcoal  fumaces  are  in  opération, 
and  there  is  no  limit  to  their  ex- 
tension, so  far  as  raw  material, 
wood,  and  ore  are  concemed.  One 
circumstance,  however,  will  neces- 
sitate  the  introduction  of  stone-coal 
fumaces  in  the  West,  namely,  the 
price  of  charcoal  iron.  Some  lo- 
calities  can  succestfiilly  compete 
against  stone-coal  iron;  bot  those 
which,  besides  eigoying  that  ad- 
vantage,  are  situated  near  navi- 
gable streams  or  canala,  are  very 
few  in  number.  It  is  taid  that 
the  average  cost  of  pxodiidng  diar- 
coal  pig  at  Pittsburgh  it  20  doDan  ; 
some  fumaces  prodnce  it  at  a  oost 
of  15  doUars:  in  as  many  eaiet, 
however,  25  dollars  is  paid  Ibr  inm. 
Tbe  market-jprice  at  FiJàiStinA. 
varies  ùom  25to30  doUan,  aeeoMU 
4T1         — — 


ing  to  qnaHty  i  and  at  thi^  price  little 
profit  il  left  to  the  owners  of  the 
fiimaces.  How  fiur  the  stone-coal 
fumaces  are  in  advance  of  this  wili 
be  shown  by  the  fbllowing  state- 
ment  of  the  average  resuit  of  three 
years'  smèlting.  This  statement 
was  faraished  by  Mr.  Reeves,  of 
Philadelphia  : 

Amouni  of  tnaterial  eontumed  to  prO' 
duee  one  ton  of  Wom  at  anthracite 
fignuiee  No.  1,  at  Phœnixville. 

Tont. 
Iron  ore  ...  .  2*59 
Anthracite  coal  .  .  1*83 
Lime 1*14 

Amouttt  eontumed  at  fumace  No.  2, 
at  the  eame  place. 

Tona. 
Iron  ore  ...  .  2*C5 
Anthracite  coal  .  .  1*89 
Lime 1*15 

Thèse  fumaces  smelt  brown  hé- 
matite, hydratedoxideof  iron.  The 
wages  for  producing  one  ton  of 
anthradte  iron,  induding  ail  inci- 
dental  expenses,  amount  to  2  dollars 
50  cents,  to  which  is  to  be  added 
the  interest  on  capital  employed. 

Anthracite  fumaces  require  wlder 
tops  than  coke  fumaces,  while  the 
latter  roquiro  fu  wider  tops  than 
charcoal  fumaces.  This  width  of 
the  top  may  be  conddered  the  most 
essential  improvement  on  the  blast- 
fumace  which  is  supplied  by  anthra- 
cite coaL  The  height  of  the  stack 
in  anthracite  is  much  less  than  in 
coke  fumaces,  and  somewhat  lower 
than  in  charcoal  fumaces.  Anthra- 
cite fumaces  vary  from  30  to  35 
feet  in  height;  charcoal  fumaces, 
from  30  to  40  feet  in  height  ;  and 
coke  fumaces,  from  40  to  60  feet. 
The  width  of  the  trunnel-head  va- 
ries, in  the  United  States,  consider- 
ably.  In  Pennsylvania,  Ohio,  Ken- 
tucky,  and  Tennessee,  the  width  of 
fumaces  at  titie  boshes  is  9  and 
often  10  feet,  and  at  the  toi;  fcom 
la  to  ^  \iiâi«i\  w\el^^^^^^^- 
tioa  ot  %^  w^asxei^^x.  «X  ^«.>û^'^ 
I       to  \  «qoixe  toolt  «^  ^^  '^'^• 
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Cold  Spring  farnace  measures  at 
the  boshes  9  feet,  and  at  the  top 
32  inches  :  hère  the  proportion  is 
11  feet  at  the  boshes  to  1  foot  at 
the  top. 

The  dimensions  of  charcoal 
furnaces  in  Europe  which  smelt 
refractory  ores,  are  generally  in  the 
proportion  of  5  feet  at  the  boshes 
to  1  foot  at  the  throat  ;  frequently 
in  the  proportion  of  4  to  1.  In 
coke  furnaces,  the  proportion  of  the 
horizontal  section  of  the  boshes  to 
that  of  the  top  is  seldom  less  than 
4  to  1,  though  sometimes  even  2*5 
to  1.  In  anthracite  furnaces,  the 
(liameter  of  the  throat  is  6  feet,  and 
that  of  the  boshes  12  feet  ;  that  is, 
in  the  proportion  of  1  to  4.  But 
sometimes  the  boshes  measure  13 
and  the  tops  8  feet  square  :  in  this 
case,  the  proportion  is  as  2  to  1. 
Taking  into  considération  the  small 
height  of  the  stack,  and  the  strong 
blast  'which  is  appUed,  it  is  found 
that  this  arrangement  in  anthracite 
furnaces  is,  in  an  economical  point 
of  view,  very  favourable  ;  for,  in- 
Etead  of  retarding,  it  facilitâtes  the 
vent  of  the  gases.  Narrow  tops 
answer  where  loamy  ore  and  soft 
coal  are  used;  but,  in  such  cases, 
to  obtain  favourable  results,  weak 
blast  and  high  stacks  should  be 
employed.  But  thèse  conditions 
can  be  observed  only  "where  coal 
and  labour  are  cheap.  If  any  doubt 
exists  conceming  the  proper  di- 
mensions of  a  fumace,  the  best 
course  is  to  commence  with  a  com- 
paratively  low  stack,  wide  throat, 
and  with  as  high  a  pressure  in  the 
blast  as  the  fuel  will  possibly  bear. 
Stone  ochre.  The  true  stone  ochres 
are  found  in  balls  or  globular 
masses  of  various  sizes,  in  the  solid 
bodies  of  stones  lying  near  the  sur- 
face of  rocks  among  the  quarries  in 
Gloucestershire  or  elsewhere.  Thèse 
balls  are  of  a  smooth  compact  tex- 
tnre,  in  gênerai,  free  trom  ^l,  «xk^ 
ùf  a  powdery  fractxcte;  t\ie>f  '^m^ 
ezoeedingly  in  colouc,  ftom^eWswï 
to  brôwn»  murrcy,  mA  PM»  ^^^ 


do  net  diffèr  in  other  respects  fi»  i 
the  Oxfordshire  ochre,  and  nunrk 
safely  used  in  oïl  or  water  in  tk 
several  modes  of  x>ainting,  sud  fit 
browns  and  dull  reds  in  enameL 

StoolSf  pièces  of  plank  fastened  to  i 
ship's  side  to  receiye  the  boItÎBgtf 
the  gallery 

Stopper-boltSf  large  ring-bolts  dirniii 
the  deck  of  a  ship  before  the  mai- 
hatch,  for  the  use  of  the  stoppen 

Stoppmg,  in  mining,  cutting  don 
minerai  ground  with  a  pick 

StorieSf  in  architecture.  PaIIa£o  &• 
rects  that  the  height  of  the  ttoy 
immediatelv  above  the  piindpii 
floor  be  a  sixth  part  less  thsa  tbr 
below  ;  and  if  there  he  an  itu 
or  third  story,  it  should  be  m» 
twelfths  of  the  height  of  thit  i» 
mediately  nnder  it. 

Stoupi  an  old  English  term  for  tk 
holy-water  basin  placed  at  the» 
trance  to  a  church  :  it  is  sppU 
also  to  a  Tessel  for  carryiog  iboc 
anddistributing  holy  '^^ta  uaoop 
a  Roman  Catholic  congregatioD 

StrakCf  in  ship-building,  one  nogerf 
planks  fore  and  aft 

Strapf  in  carpentry,  an  iron  pto 
placed  across  the  junction  of  t«« 
or  more  timbers,  either  hranebri' 
out  or  straight,  as  may  be  ftirfj 
requisite,  and  each  branch  bolRi 
or  keyed,  with  one  or  more  bob 
or  keys,  through  each  of  the  ttt- 
bers,  for  the  purpose  of  secmiif 
them  together 

StratOf  in  geology,  extensîve  lijtf 
of  any  minerai  substance,  sudi  i 
rocks,  &c.  Secondary  stnti  0 
nearly  ail  comprised  nnder  * 
heads  of  sandstone,  limestone,  wi 
shale. 

Streamersi  in  mining,  the  pen* 
who  work  in  search  of  stream-tii 

Stream-tin,  in  mineralogy,  pixtidfi 
or  masses  of  tin  found  heuaàX 
the  surface  of  alluvial  groimd,ai  I 
separated  from  the  earthy  miW  1 
b^  ^a&ôn^  a  stream  of  water  <ns  I 

Streugtlv  vnd.  %tr«%«  ^f  ^Mi\«ruJtou^i\ 
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tain  the  most  luefol  infomuttioii 
on  thèse  8ubject«.  fiariow  shows 
that  there  are  four  distinct  strains 
to  which  every  hard  hody  may  be 
exposed;  and  which  are, —  Ist,  a 
body  may  be  pulled  or  tom  asun- 
der  by  a  stretching  force,  applied  in 
the  direction  of  its  fibres,  as  in  the 
case  of  ropes,  stretchers,  king- 
posts,  tie-beams,  &c.  ;  2ndly,  it 
may  be  broken  across  by  a  trans- 
Terse  strain,  or  by  a  force  acting 
either  perpendicularly  or  obliqnely 
to  its  length,  as  in  the  case  of 
levers,  joists,  &c.;  3rdly,  it  may 
be  crushed  by  a  force  acting  in  the 
direction  of  its  length,  as  in  the 
case  of  pillars,  posts,  and  tmss- 
beams  ;  4thly,  it  may  be  twisted 
or  wrenched  by  a  force  acting  in  a 
circular  direction,  as  in  the  case  of 
the  axle  of  a  wheel. 

Stretching-eoursef  in  brick-work  and 
in  masonry,  a  row  or  course  in. 
which  the  bricks  or  stones  are 
placed  with  thehr  longest  faces  ex- 
posed toview.  The  bricks  or  stones 
thus  laid  are  called  stretchers  ;  and 
those  disposed  with  the  ends  out^ 
wards  are  called  headers. 

SirigcBf  in  andent  architecture,  what 
are  now  called  flutings 

Strinçt  in  mining,  a  small  fein 

Strmgt  the  strake  mider  the  gnnwale 
within  side,  generally  worked  the 
same  thickness  as  the  sheer-strake, 
and  scarfed  in  the  same  manner: 
the  string  and  sheer-strake  are 
bolted  through  a  ship's  side 

Strifujf-coune,  a  nanow,  horizontal, 
and  slightly  projecting  comrse  of 
brick-woik  or  masonry  in  the  wall 
of  a  building 

StuecOf  in  arcMtectnre,  a  oompoiition 
of  white  marble  pohreriied  and 
mixed  with  plaster  or  Hme,  but  the 
ingrédients  yary;  it  it  employed 
commonly  for  fadng  exterior  and 

•  interior  works  ;  it  is  alto  tom«times 
used  for  floors 

StUek  or  Wu^s  omh,  a  fimaee  for 

the  réduction  of  iron»  at  one  lime 

common  in  Europe,  now  flttti  em- 

plo/ed.    Tbe  ioterfor  of  tttia  far- 
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naee  has  the  fomt  of  two  cônes 
united  at  fhefar  bases  :  it  is  usually 
from  10  to  16  feet  high,  24  inches 
wide  at  bottom  and  top,  and  5  feet 
at  the  centre.  There  are  generally 
two  tuyères,  both  on  the  same  side. 
The  opening  called  the  breast  is 
closed  after  the  furnace  is  heated, 
after  which,  charcoal  and  ore  are 
thrown  in,  and  the  blast  introduced. 
As  soon  as  the  ore  passes  the  tuyère, 
iron  is  deposited  at  the  bottom  of 
the  hearth  :  when  this  amounts  to  a 
ton,  the  blast  is  stopped,  the  breast 
wall  removed,  and  the  métal  lifted 
ont  in  a  solid  mass,  or  stucif  vml/f 
as  it  is  called  by  the  Germans. 

Shtddinff'êaib,  in  navigation,  certain 
Ught  sails  extended  beyond  the 
skirts  of  the  principal  sails  in  mo- 
derato steady  breezes<;  namedalso 
'goose-wings' 

Studies,  In  painting,  thèse  signify 
Works  which  a  painter  undertakes, 
to  acquire  a  practical  knowledge  of 
his  art  and  facility  of  exécution. 
The  term  is  also  applied  to  the 
parts  taken  separately,  which  the 
artist  afterwards  transfers  to  the 
picture. 

Sh0nff'boxêÊ,  in  a  locomotive  engine, 
those  with  recesses  for  admitting 
some  soft  material,  such  as  white 
spnn-yam,  to  render  steam-tight 
any  rod  woridng  through  this  stuf- 
ilng  or  packing.  The  piston-rods, 
slide-valve  rods,  regulator-rods,  and 
pump-plnnger,  ail  work  through 
stuffing-boxes  of  this  description. 

ShiB,  timber  placed  in  the  backs  of 
bevels  and  covered  with  boards, 
or  small  piles,  to  support  rubbish 

Siurtf  in  mining:  when  a  tributer 
takes  a  pitch  at  a  high  tribute,  and 
cuts  a  course  of  ore,  he  sometimes 
gets  two,  three,  or  five  hundred 
pounds  in  two  months  :  this  great 
profit  is  called  '  a  sturt' 

StykiqfearfyArehiteeturemEngland. 
The  several  examples,  usually  deno- 
minated  Gothic,  axe  ^%  l<^^Nf(%*. 

about  ^(»  ^yww.    *i..  '^^^  ^^ 
Saxon,  atowA  4Si^  ^«ssx^- 
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Anglo-Norman  {which  eontmued  m 
use  even  on  the  introduction  qfthe 
Pointed  atyle)^  about  85  years.  4. 
Early  Pointed  (Jermed  also  the  Lan' 
cet  style  and  Early  EnyUsh),  about 
140  years.  5.  The  Pointed  style 
(calûd  by  somepure  Gothic),  about 
110  years.  6.  The  Florid  Pointed 
{termed  also  the  Perpendieular\ 
about  140  years.  7.  The  Tudor, 
Elizabethan,  and  Stuart,  (the  latter 
of  which  is  called  by  Mr.  Britton 
'the  Revival/)  about  120  years. 

Stylobate,  the  substructure  of  a 
Greek  temple  below  the  columns, 
sometimes  formed  of  three  steps, 
which  were  continued  round  the 
péristyle  ;  and  sometimes  of  walls 
raised  to  a  considérable  height,  in 
which  case  it  was  approached  by  a 
flight  of  steps  at  one  end 

Subtangent  t  in  georaetry,  in  any  curve, 
is  the  Une  which  détermines  the 
intersection  of  the  tangent  in  the 
axis  prolonged 

Subtenset  in  geometry,  the  chord  of 
an  arch;  tliat  which  is  extended 
under  any  thing 

Sucker,  in  mechanics,  the  embolus  or 
piston  of  a  pump.  In  pneumatics, 
a  round  pièce  of  leather,  which, 
laid  wet  on  a  stone  and  drawn  up 
in  the  middle,  leaves  a  vacunm 
within,  which,  by  the  pressure  of 
the  atmosphère,  makes  it  adhère. 

Sulphate  of  copper  (blue  vitriol),  in 
chemistry,  metallic  sait,  a  com- 
pound  of  sulphuric  acid  and  copper 

Sulphate  of  iron  (copperas  or  green 
vitriol),  in  chemistry,  a  metallic 
sait,  a  compound  of  sulphuric  acid 
and  iron 

Sulphate  qfleadf  an  exceedingly  white 
precipitate  from  any  solution  of 
lead  by  sulphuric  acid,  much  re- 
sembling  the  blanc  d* argent ^  and 
which  has,when  well  prepared,  quite 
neutral,  and  thoroughly  edulcorated 
or  washed,  most  of  the  properties 
of  the  best  white-leads,  but  is  rather 
inferior  in  body  and  permanence 

Sulphate  of  lime  (gypsum,  &c.),  in 
mineralogy,  a  compound  of  sul- 
phuric acid  and  lime 
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Su^hate  pf  zinc  (white  vitriol),  m 
chemistry,  metallic  sait,  a  com- 
pound of  sulphuric  acid  and  zinc 

SulphuTf  a  simple  combustible  sub- 
stance found  native  in  a  loose 
powder,  either  detached  or  in  vdns. 
It  is  met  with  in  the  ndghbourhood 
of  volcanoes,  where  it  is  deposited 
as  a  crust  on  stones  contigaous  to 
them.  It  can  be  prepared  by  ex- 
posing  iron  pyrites  to  heat,  when 
part  of  the  sulphur  is  driven  off  in 
vapour,  and  may  be  collected  in 
water:  whenvapoiized,it  condenses 
in  small  crystalline  particles,  called 
flowers  of  sulphur.  It  is  inflam- 
mable, buming  slow  with  a  pale 
blue  flame.  Sulphur  is  found  in 
connection  with  sUver,  copper,  lead, 
antimony,  and  iron.  Sulphur  oc- 
curs,  in  nature,  crystallized  in  acute 
octidiedrons  with  rhombic  bases. 
It  is  principally  brought  to  this 
country  from  Sicily. 

Sulphuret  ofhydrogen.  This  gas,  corn- 
monly  known  as  sulphuretteid  hy- 
drogen,  is  invaluable  as  a  re-agent 
in  separating  one  class  of  metali 
from  another,  is  precipitated  by 
it  in  acid  solutions  from  another 
gas,  and  only  acted  upon  by  it  in 
alkaline  solutions. 

Sulphurets  ofiron. — Iron  has  a  very 
great  affinity  for  sulphur  :  there 
are  five  déduite  compounds  of  thèse 
substances.  It  is  very  difScult  to 
separate  iron  from  sulphur  hy  heat 
alone.  Of  the  five  différent  com- 
positions, two  only  deserve  at- 
tention,— ^the  white  and  the  yellow 
sulphurets. 

White  sulphuret  of  iron  {wkite 
pyrites)  abounds  in  coal-beds,  and 
in  the  accompanying  strata  of  clay; 
also  in  regular  veins,  along  with 
ores  of  lead,  copper,  and  iron,  in 
the  transition  rocks.  Before  the 
flame  of  the  blow-pipe,  it  becomes 
red  ;  upon  charcoal,  the  sulphur  il 
evaporated,  and  oxide  of  iron  re- 
mains. It  is  very  liable  to  décom- 
position: it  is  préférable  to  the 
yellow  kind  in  the  manufacture  of 
copperas,  and  is,  in  coal  mines,  the 


suM  svm 

most  dangerous  of  any ,  ta  it  nftea 
décomposes  so  qiiiokly  as  to  kinrtle 
the  coâl-slack.  Ils  composilian  ii, 
in  100  psrts, 

«■07  iroa 

53-35  sulphnr 
0*58  nisiiganese 

99-00  whilfl  pjTitea. 
Yelbuc  aiilp/mrel  of  iron,  yellmn 
pyrites.  —  This  varicty  becoines 
red  beforo  the  blow-pipe;  and  '\a 
the  reducing  flame  ît  melts  into 
a  globule,  which  continuea  red-hot 
for  a  short  tîme,  and  poaieaaej,  afl«r 
cooting.  B  cryatidline  appearBocc. 
In  nitrie  acid  it  îb  alowly  soluble, 
wilh  the  précipitation  of  aulphur, 
but  in  na  otber  acid.  It  îs  com- 
poaed  of 

47-30  iron 

B270  lulphni 

100-00  yellow  pyrites. 
Yeliow  pyrites  is  alcnoat  identicsl 
nith  the  white  pyrites,  and  the  lat- 
ter  flppears  to  be  only  difierant  in 
containing  more  foreign  matter  : 
bolh  are  widely  diffmed  among  tho 
orei  of  inio,  aodare  found  in  mas- 
sive nodules,  cryetals,  and  veins,  in 
the  coal  beds,  clay-alate.  graynaclte, 
greenalone,  hmestone,  and  in  beda 
of  primitive  slate.     It  îi  the  main 
inaterïal  which  is  used  for  manu- 
facturing  eopperas,    alum,  oil  of 
vitriol,  Spaniali  brown.and  snlphur. 
Sananer,  a  haiiïontal  beani  or  girder 
Sump,  in  mining,  a  pit  Bunk  in  the 
engioe-shaft  below  the  lonest  icork- 
ings 
Svmp-fh^fi,  the  en^ne-abaft 
Siqierciiittm,  the  tiansvene  antepag- 
ment  of  a  doorway.    The  word  is 
also  used  to  dénote  the  small  HUeta 
or  bands  above  and  below  the  scotia 
of  ihe  loDÎc  IrasD. 
Superjiniea,  in  geometry,  the  surhce 
of  Biiy  body  or  fignre,  considered 
as  pos^eesing  two  dimenaiona,  or 
extension  in  length  and  breadth, 
but  dgaihute  of  IhicineM  :  in  men- 
suration, it  is  esthnated  as  arta 
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in  heraldrj,  figures 
(croil  and  piaced  by  the 
aide  of  the  eacutcheon,  snoh  aa  the 
lion  lad  the  unicom  in  the  Britiih, 
and  the  angela  in  the  French  arma 

Supportera,  in  sbip-building,  the  knee- 
piecei  under  tbe  cathead 

Stû-marii,  in  ebip-huilding,  I 

tiona  of  the  ribbandi  and  harpings 
which  are  maiked  on  tbe  timlicrs 

SuFveymg  U  the  art  of  applying  the 
principles  of  geometry  aud  trigo- 
nometry  to  the  meaaurenient  of 
land.  The  ptiacipal  operatloi 
laying  down  or  drining  baae  lioea 
and  triangles  on  either  aide  of  tbe 
base.  In  large  aurveya  it  ia  dé- 
sirable to  lay  down  thèse  triangles 
by  mcasitring  each  BDgIe  nith  an 
instiameat  called  the  théodolite, 
by  which  the  accuracy  of  tlie  i 
sureaient  of  the  aides  may  be  ch 
éd.  The  théodolite  a  also  a 
abte  in  tixing  the  Iroe  positio 
points,  the  distances  between  which 
are  immeasurable,  awiag  to  th 
iotervealioa  of  buildings,  rivers,  o 
other  obstacles.  Rectangular  a 
irregular  areaa  of  land  are  aimilail 
reduced  lo  triangles,  and  thi>lr  exac 
position  leferred  to  a  base  line.  I 
driving  lines  orer  land,  three  long 
polea  are  reqniaite  :  thèse  are  rmiged 
in  the  direction  of  the  iniej 
line  at  the  grestest  djataiici 
nbich  t1|ey  can  he  Ecen,  either 
irith  the  naked  eye  or  wïlli  the 
aaaialaiice  of  a  télescope,  an li 
firmly  into  tbe  ground. 
médiate  atakes  are  tben  fixed,  by 
which  the  line  is  niarked  o 
procceding  onfvard  to  este 
line  induded  between  tbe  front  and 
back  pôle,  the  latter  only  î. 
moved,  and  earried  before  tbe  front 
pôle  to  the  grcBtest  praeticabîe  dis- 
tance, and  being  ranged  by  the  tH'o 
remainiDg  pôles,  ia  therc  driven. 
Thus  the  mîddle  pôle  heeames  ihc 
back  one,  and  is  in  like  nianner 
rcnioved  to  the  front,  and  ttunt 
ramgei   anà  tuLcà-.   «svi.  «^  "ss»>.\ 
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the  front,  the  Une  îb  extended  as 
far  as  necessary.  Tbese  poks  shonld 
be  as  light  as  possible,  consistent 
with  strength,  and  shod  with  iron 
points,  to  fadlitate  dri?ing.     On 
the  top  of  each  pôle  a  flag  or  dise 
is  fixed,  to  render  them  conspicaons 
from  a  long  distance.     IHstaiiees 
are  measured  with  a  chain  formed 
of  wire  links,  the  leDgth  of  the 
chain  being  66  feet,  and  formed 
with  100  links,  each  Unk  measuiing 
7'92inches.   The  end  of  each  chain 
is  marked  by  driving  a  wire  pin  or 
arrow  into  the  ground,  by  connting 
which  the  number  of  chains  mea- 
sured is   ascertained.      The  base 
Une  being  thus  driyen  and  measured, 
it  is  recorded  in  a  book,  and  ail 
intersections  of  fonces,  &c.  marked, 
and  their  relative  distences  on  the 
base  are  entered.    A  distant  point 
on  either  side  of  the  basç  is  then 
determined,   and  a  pôle   erected 
upon  it,  and  the  distance  of  this 
point  from  two  fixed  points  upon 
the  base  measured  with  the  chain, 
and  duly  recorded.   By  this  means, 
a  triangle  is  completed,  and  after- 
wards  correctly  filled  in  with  ail 
intervening  fences,  &c.;  and  by  re- 
peated  processes  of  this  kind  the 
survey  is  extended  to  any  required 
distance  on  each  side  of  the  base. 
If  the  triangles  first  laid  down  are 
of  great  extent,  they  should  be  de- 
termined, and  the  position  of  theh: 
angles  ascertained  with  the  théodo- 
lite.   This  instrument  consists  of  a 
pair  of  horizontal  circular  plates, 
the  upper  of  which  is  called  the 
vemier  plate,  tuming  freely  on  a 
centre  upon  the  lower  plate,  the 
edge  of  which  is  chamfered  off,  and 
accurately  graduated  with  degrees 
and  subdivisions.    By  thèse  plates 
and  thebr  adjusting  screws,  &c., 
horizontal  angles  are  measured,  the 
sight  of  the  surveyor  being  aided 
by  a  powerful  télescope  on  the 
npper  part  of  the  mvtniment,  and 
•  microscope  to  Tead  oS  xVie  ^^nÀvi- 
ations  upon  the  renier.   Xn  xsç*^ 
filme  irhich  carrVei  tbft  t^eico^ 


dl 
cet  \ 


also  Bnpportsavertâealveflr 
drde,  wiiidi  is  likewîat 
and  with  the  aid  of  aaotlMr 
scope  the  élévation  of  anyki|h 
ject,   as   a  tower,  fte.  (i 
through   the   télescope)  m^ 
correctly  read  off.     This  fat 
the  apparatus  thus  enahlo 
angles  to  be  measured,  and 
application  of  trigonometiy 
or  distances  may  be  thn 
determined  witfaoat  the  actad 
sûrement  of  aU  the  Ihics  il 
vertical  tiiangie. 

Smperuùm,  in  mechames,  ai  i 
balance,  axe  those  pobli  ii 
axis  or  beam  where  the  ira|^ 
applied,  or  from  which  tfa^ 
suspended 

Suspension.  Bridges  of 
are  of  several  kinds  and  of 
dimensions,  oonaisting  of 
iron  chains,  not  formed  of 
links,  like  cables,  but  of  whok 
of  iron  jointed  at  their  endi, 
over  a  tower,  being  tihe  aaa 
the  bridge  on  each  side  of  tte 
while  their  extrême  ends  an 
attached  to  large  and 
stones  that  are  sunk  a  gîaft 
into  the  ground  on  eadiiiderf 
stream.  Thèse  masses  oli 
axe  nxBoed  aàtOmentt.  Thi 
hang  in  paralldl  festoooi  o« 
rîver,betweenthesn]^ 
and  cairy  a  number  ôf 
of  iron  that  are  attadied  te 
hang  down  from  them  for  As 
pose  of  suspending  H— «■  of 
or  iron  hanging  horisontaUj  il 
direction  of,  or  obliqudy  ti^ 
stream,  and  serving  as  joMi 
support  a  strong  planked 
or  roadway  that  extends 
river:  frequently  thèse 
are  paved,  or  at  least 
ballasted  over  finr  horan, 
and  pedestrians.  ~ 
amples  exist  of  this  spedes 
ing  in  our  own  country^vis. 
Bangor,  crossing  the  BAean 
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itracture  is  the  itupendous 
of  Tierney  Clark,  tmiting 
with  Buda,  in  Hongary.  Mr. 
e  has  constructed  aeveral 
r  bridges  of  suspension,  ac- 
g  to  his  arrangement,  both 
land  andScotland,  andLieut.- 
oodwyn  aiso,  in  India,  with 
Dodifications  of  Dredge's  ad- 
;nts.  Suspension  bridges  hâve 
onstructed  also  with  wire  as 
îrial  at  Fribourg,  in  Switzer- 
md  at  othcr  places. 
)r  Tiller-Sweepf  a  drcular 
fitted  to  support  the  foremost 
f  the  tiller,  or  handle  of  a 
',  rauch  improved  by  convey- 
le  tiller-rope  round  it,  and 
g  it  always  tight 
i  mechaiiics,  something  fized 
ther  body  sb  as  to  tum  round 
a  kind  of  ring  made  to  tum 
in  a  staple  or  other  ring. 
illery,  a  very  small  cannon, 
carries  a  shot  of  about  half- 
id. 

?-treef  a  species  of  the  ticus, 
tree,  common  to  Europe; 
lied  the  great  roaple,  and  in 
ad  and  the  north  of  Ëngland 
ine-tree  :  its  mcan  size  is  32 
gh.  It  is  a  very  clean  wood, 
iliug  the  plane-tree,but  much 
*.  The  colour  of  the  yoang 
>re  is  silky  white,  and  of  the 
ownish  white  ;  the  wood  of 
ddle  âge  is  the  intermediate 
ur,  and  the  strongest.  It  is 
i  fumiture,  piano-forte»,  and 
and  for  the  superior  kinds 
bridge  ware.  Sycamoremay 
into  very  good  screws,  and 
.  for  presses,  dairy  utensils, 

/,  in  sculptture,  &c.,  adaption 
i  to  each  other  ;  proportion  ; 
ly;  agreement  of  one  part 
lotlier 

TieieTj  a  barometrical  instru- 
n  which  the  atmospheric 
e  is  indicated  by  the  aseent 
lumn  of  oil  in  a  short  glass 
funst  the  elastic  pressure  of 
yaed  volume  of  hjdrogen 


gas.  Itt  indications  requise  correc- 
tion far  the  changes  prodneed  by 
température  on  the  gat.  The  in- 
strument is  more  compact,  but  also 
more  complex,  than  the  mercurial 
barometer. 

Syne^ognêy  a  word  which  primarily 
signified  an  assembly,  but,  hke  the 
word  churchy  came  at  length  to  be 
applied  to  places  in  which  any  as- 
semblies,  especially  thosc  for  the 
worsbip  of  God,  met,  or  were  oon- 
vened.  Jewish  synagogues  were 
not  onlyused  for  the  purposes  of 
divine  worship,  but  also  for  courts 
of  judicature.  The  présent  ordi- 
nary  meaning  of  the  term  syna- 
gogue is  a  Jewbh  church. 

Sypherimg,  in  ship-building,  lapping 
one  edge  of  a  plank  ovcr  the  edge 
of  another  for  bulk-heads,  making 
the  edges  of  the  planks  and  the 
sides  (tf  the  bulk-head  plain  sur- 
faces 

Syphon,  a  bent  tube,  having  one  leg 
shorter  than  the  other.  It  acts 
from  the  pressure  of  the  atmo- 
sph««  being  removcd  from  the 
smftce  of  a  fluid,  which  enables  it 
to  rise  above  its  common  level,  and 
is  used  for  the  purpose  of  cmptying 
hquors  from  casks,  &c. 

Syphom,  The  date  of  the  first  appli- 
cation of  the  principle  by  which 
vn&jex  or  other  Âuids  may  be  drawn 
from  one  level  to  another  by  the 
exhaustion  of  the  air  contained  in 
the  limb  communicating  with  the 
lower  level,  appears  to  be  very 
remote.  The  Egyptians  certainly 
used  it  for  the  transvasiug  of  wine  : 
but  the  first  important  application 
of  this  principle  to  usefùl  or  gênerai 
practice  was  in  the  aqueduct  which 
conducted  the  springs  of  Mount 
Pila  to  Lyons:  the  date  of  this 
aqueduct  is  about  40  years  after 
the  commencement  of  the  Christian 
era.  Upon  the  total  length  of  the 
aqueduct,  which  with  its  branches  I 
was  15  old  French.  ^^t.Yû%\^»%v>sïïs»^^ 
thete  weie  \\iTWi\Mc%'fc  %"^^s^^t«.  Vi\^ 
carry  the  ^wstet  ttom  Xîsv^  \kv>^^^ 
aides  of  t\ie  wmexwxxc^sct  qS.n^^^^.^ 
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contains  tiso  the  Miahna,  and 
the  Genuuni  of  Babbi  Aaa,  of  Bàby- 
lon,  about  the  year  400:  thû  is 
much  more  valued  than  the  other, 
on  account  of  its  great  cleamess 
or  perspicuity,  and  also  for  its  ex- 
tensivenesSy  though  it  àbounds  m 
fables  and  ridiculous  stories,  wfaich 
the  Jews  entertain  with  soch  eager- 
nessi  that  they  compare  the  Bible 
to  water,  the  Mishna  to  wine,  and 
the  Gemara  to  hippocrasa,  affinning 

'  that  Mosesrevealedthose  traditions 
and  expHcatioiH  to  Aaron,  to  bis 
sons,  and  the  elders,  and  that  he 
received  them  from  God. 

T^hu,  in  architecture,  the  inelination 
or  slope  of  a  work,  as  the  outside 
of  a  wall,  where  its  thicknesa  is 
diminished  by  degrees  as  it  rises 
in  height 

Tanqfinfff  in  mining,  the  material,  usu- 
alty  soft  stone,  pTaced  upon  the  gon- 
powder  to  confine  its  force,  which 
would  otherwise  pass  up  the  hole  ; 
also  the  process  of  placing  the  ma- 
terial 

Tampinfjf-iron,  a  tool  used  for  beating 
down  the  earthv  substance  in  the 
charge  used  for  blasting 

Tangent,  in  geometry,  a  right  hne 
perpendicularly  raised  on  the  ex- 
trcmity  of  a  radius,  which  touches 
a  circle  so  that  it  would  never  eut 
it,  although  infinitely  produced,  or, 
in  other  words,  it  would  neyer 
come  within  its  circumferenee 

Tank,  that  part  of  the  tender  of  a  lo- 
comotive engine  which  contains 
the  water  :  tanks  vary  in  size,  ac- 
cQrding  to  the  power  of  the  engine 
to  which  they  are  attached,  and  are 
from  about  500  to  1600  gallons  in 
capacity 

Tapf  in  mechanics,  a  hardened  steel 
screw  with  a  square  head,  so  that  it 
may  be  tomed  by  a  wrench  :  it  is 
grooved  from  end  to  end^  and  is 
also  sUghtly  tapered:  it  is  used  fior 
cutting  an  internai  screw,  as  that 
of  a  sut,  &G. 

wrenèli 


sise  of  a  body  y  so  aa  to  fbim 
or  cône    * 

Te^per^cham  bridge^  a  sus 
bridge  inventecl  by  Mr.  ] 
(See  Dredgé's  Suspension  B 

Tapestry,  or  Arras,  descrii 
'hangings/  enriched  the  y 
snperior  apartmenta  froos  to 
times:  the  most  ancient  t 
now  existing  is  preserved 
churdi  of  âayeiix»  in  Non 
and  exhibits  an  entire  soie) 
circumstances  afctending  1 
the  Conqueror^s  descent  ia  Si 
The  arras  was  looaely  hongi 
jecting  frames,  by  tenter- 
against  the  walla,  vhi^  weie 
times  not  even  plasteied,  eo 
the  whole  surface  from  the  i 
the  ceiling,  and  was,  like  mif 
fomiture,  removeaUle  fit»  oi 
dence  of  its  owner  to  anotha 
most  costly  xnaterials  wen 
ployed  in  the  fabricatioa  < 
best  sort  of  hangii^^.  The 
ment  of  Henry  VIIL  at  1 
whither  he  was  accompanied 
Boulogne  by  Francis  1.  in  152 
hung  witk  cloth  of  gM,  si 
with  predous  atones  and  pot 
the  old  inventories,  eloA  d 
and  cloth  of  silvery  and  emfan 
frequently  occur,  as  wctt  « 
of  silk  and  gold  mixed,  CÊSkà 
kin.  ThewaUsofthegaUeiyi 
House,  the  résidence  of  ûi 
Wolsey,  which  was  seindk 
king,  were  "  hanged  nith  é 
gold,  and  tissue  of  dirers  wl 
and  cloth  of  silver  likewise  «i 
ddes,  and  rich  dciths  ol  )md 
divers  colours." 

Tappet  '  motion,  the  appanM 
working  the  steam-yalve  of  t 
nish  steain  engine,  conMl 
levers  connected  to  tke  d 
moved  at  proper  intervali 
pets  or  projecting  pièces 
rod  connected  to  tbt  b 

Tartan,  a  small  coasting  .„ 
^tâiterranean,  with  ont 
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is  a  native  of  the  motm- 
>arts  of  the  Malabar  coast, 

Ceylon,  &c.  It  grows 
straighty  and  lofty.  The 
ight  and  porons,  and  easily 

but  it  is  nevertheless 
md  durable.  It  is  soon 
,  and,  being  oily,  does  not 
on,  and  shrinks  but  little 

Its  colour  is  light  brown, 
esteemed  a  most  yaluable 
3  India  for  ship -building 
e-carpentry.  It  bas  many 
.  In  twenty.five  years  the 
ins  the  size  of  2  feet  dia- 
nd  is  considered  serrice- 
ber,  but  it  requires  100 
arrive  at  maturity. 
poofing  tile:  roofing  tiles 
ide  by  the  Greeks  like 
baked  clay 

)r  Atlantes j  statues  of  men 
l  in  columns  or  pilast^s 
al  architecture 

a  machine  adapted  for 
cating  intelligence  rapidly 
iderable  distance  bymeans 
is  signais  previously   ar- 

1  large  optical  instrument 
ving  the  celestial  bodies, 

several  new  phenomena 
;n  discovered,  and  great 
icnts  made  in  astronomy: 
rly  grinding  and  placing 
â  or  glasses  in  a  tube  or 
irious  lengths,  objects  at 
istance  are  brought  nearer 
,  and  much  more  distinctly 
1  by  the  natural  eye  :  there 
His  kinds  of  télescopes, 
i  calied  by  distinct  names 
e.  The  température  of 
unding  atmosphère  exer- 
lowerful  influence  in  the 
on  or  décomposition  of 
ic  bodies  exposed  to  it. 
lile  a  high  température 
he  decay  of  animal  and 

matter,  it  is  completely 
it  or  near  the  fireezing- 
'ater.  Hence,  by  artiflcial 
ese  substances  may  be 
'or  a  length  of  time.     A 


citizen  of  the  United  States  bas 
thns  aeeomplished  the  means  of 
pxeienriiig  méats,  fruits,  &e.  A 
large  apurtment  is  built  under  the 
ground,  the  tides  of  which  are 
lined  with  a  double  wa]l  containing 
saw-dnst  :  over  the  oeiling  is  a  room 
filled  with  ice,  which,  gradoally 
melting,  filters  through  the  saw- 
dnst,  ttod  keeps  the  température  of 
the  underground  apartment  always 
at  34°  FahjT.,  or  two  degrees  above 
the  £reezing-point.  In  this  apart- 
ment, lemons,  oranges,  apples, 
strawberries,  flowers,  &c.,  are  pre- 
served  with  complète  freshness  for 
any  length  of  time  that  may  be  re- 
quired. 
Température  of  différent  Tkermome- 
tere,  A  thermometer  is  an  instru- 
ment for  measuring  the  tempéra- 
ture of  bodies,  or  the  degree  of 
intensity  of  their  sensible  beat.  In 
Europe  there  are  three  diffèrent 
kinds  of  thermometers  :  1.  Fahren- 
beit's,  which  is  used  chiefly  in  Great 
Britain,  Holland,  and  North  Ame- 
rica, the  freezing-point  on  which 
is  at  32°,and  the  boUing-pomt  212^ 

2.  Reaumur*8,which  was  that  chiefly 
used  in  France  before  the  révolu- 
tion, and  now  generaUy  used  in 
Spain,  and  in  some  other  conti- 
nental States  :  tlie  freezing-point,  or 
zero,is  (f,  and  the  boiling-pointSO^. 

3.  The  Celsius,  or  Centigrade  ther- 
mometer, now  almost  universally 
used  throughout  France,  and  in  the 
nortbem  and  middle  kingdoms  of 
Europe  :  the  zéro  or  freezing-point 
is  0**,  and  boiUng- point  100^ 
Hence,  to  reduce  degrees  of  tem- 
pérature of  the  centigrade  thermo- 
meter, and  of  that  of  Reaumur,  to 
degrees  of  Fahrenheit's  scale,  and 
conversely, —  Rule  I.  Multiply  the 
centigrade  degrees  by  9,  and  divide 
the  product  by  5  ;  or  multiply  the 
degrees  of  Reaumur  by  9,  and  cUvide 
the  product  by  4  ;  then  add  32  to  the 
quotient  in  either  case>  and  the  «uss. 
is  the  degEee%  ol  \.«s£BQ^TnbuQiL«^  ^so^ 
FahTeube\V&  ftca!^.  Yk^W-"*^^^ 
tbe  mmibet  «*  àfcçt«»  «a^^Èassnv 
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heit's  scale  subtract  32,  multiply 
the  remainder  by  5  for  centigrade 
degrees,  or  by  5  for  those  of  Reau- 
mur's  tcale,  and  the  product  in 
either  case,  being  divided  by  9,  "will 
give  the  température  required. 

In  ail  inquiries  into  the  effects 
of  heat,  it  is  necessary  to  attend  to 
thefollowingrulesrespectingtheap- 
pHcation  of  the  term  Température  : 

Istly.  If  a  body  subject  to  no 
pressure,  or  to  a  constant  pressure, 
hâve  at  two  différent  times  the 
same  bulk,  it  is  said  on  both  occa- 
sions to  hâve  the  same  tempéra- 
ture. 

2nd)y.  Two  bodies  are  said  to 
hâve  the  same  température,  if,  be- 
ir*g  kept  in  contact,  the  tempéra- 
ture of  either  remains  unaltered  by 
the  action  of  the  other. 

3rdly.  When  bodies  of  différent 
températures  are  in  contact,  the 
température  of  the  botter  body  de- 
creases,  and  that  of  the  colder  in- 
creases,  till  they  become  equal. 

4thly.  If  the  bodies  be  equal  in 
mass  or  in  weight,  and  of  the  same 
substance,  the  increase  of  tempe- 
rature  in  one  will  be  equal  to  its 
decrease  in  the  other. 

Hence  it  will  be  seen  that  dif- 
férences of  température  are  mea- 
surable  and  comparable  with  each 
other,  quite  independently  of  any 
change  of  bulk;  that  is,  v^ithout 
using  the  latter  as  a  measure  of 
température,  but  only  as  a  test  by 
which  change  of  température  isde- 
tected. 

In  this  way  it  has  been  dis- 
covered  that  the  same  incrément 
(not  equal  incréments,  as  from  40° 
to  50°,  and  from  50°  to  60°)  of 
température  causes  aU  masses  of 
the  same  substance  to  expand  in 
the  same  ratio  to  their  whole  for- 
mer bulk  ;  but  this  is  by  no  means 
the  case  with  différent  substances, 
as  is  obvions  by  looking  at  a  com- 
mon  thermometer,  an  instrument 
for  measuring  changes  in  the  bulk 
of  a  mass  of  liquid  contained  in  a 
giass  vessel,  of  such  a  fonii  that 
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changes,  very  small  compared  with 
the  whole  balk  of  the  liquid,  may 
cause  its  suifiMïe  to  rise  and  faîi 
through  a  considérable  spaœ. 
Bot  this  CQuld  not  be  done  'i  tiie 
glass  and  the  measuring  scale,  in 
imdergoing  the  same  changes  of 
température  as  the  liquid,  expe- 
rienced  also  the  same  change  of 
bulk;  for,  if  such  were  the  case, 
the  liquid  surface  would  always  re- 
main opposite  the  same  degree  on 
the  scale.  The  value  of  tlSs  sim- 
ple instrument,  therefore,  dépends 
on  the  fact,  that  liquids  are  mfxt 
expansible  than  solids. 

But  it  vdll  further  be  seen  that 
the  ratio  of  the  change  of  bulk  to 
the  whole  bulk  is  différent  ftr 
every  différent  substance,  whentiie 
change  of  température  is  the  same 
in  ail.  It  is  necessary,  however, 
to  guard  against  a  very  common 
error  respecting  the  relation  be- 
tween  températures  and  the  nom- 
bers  by  which  they  are  represented; 
namely,  the  degrees  of  the  tiier- 
mometer. 

Although  the  différences  of  tem- 
pératures are  known  and  compara- 
ble quantities,  yet  their  ratios  are 
not  so  :  they  can  be  compared  by 
addition  and  subtraction,  but  not 
by  multiplication  or  division.  Wc 
cannot  say,  "  This  température  is 
80  many  times  that,''  because  we 
do  not  know  the  reail  zéro  of  tem- 
pérature ;  that  is,  we  do  not  know 
what  is  the  smallest  bulk  into  which 
a  given  body  is  capable  of  bein; 
condensed  by  cold.  We  cannot, 
therefore,  say,  "  This  body  exceeds 
its  minimum  bulk  by  tvnce  as  much 
as  that  body  exceeds  its  minimum 
bulk  ;"  or,  in  other  words,  «*  Tbi»  i 
body  is  twice  as  bot  as  that  ;"  for 
although  the  température  of  one 
body  may  be  80°  and  that  of  an- 
other  40°,  thèse  numbers  are  only 
reckoned  from  an  arbitrary  zéro  or 
starting-point,  adopted  because  the 
real  zéro  is  unknown.  But  at 
though  we  cannot  say  that  A  hst 
twice  the  température  of  B,  we  can 
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say  that  the  température  of  A  ex- 
ceeds  that  of  B  by  twice  as  much 
as  the  température  of  C  exceeds 
that  of  D. 

The  first  question,  then,  regard- 
ing  the  relation  of  expansion  to 
temperation,  is — "  Do  equal  dif- 
férences of  température  cause  the 
bulk  of  a  body  to  vary  by  equal 
différences?"  This  question  had 
to  be  settled  before  it  could  be 
known  whether  the  common  ther- 
mometer  (the  scale  of  which  is 
divided  into  equal  parts)  measured 
différences  of  température  cor- 
rectly.  For  this  purpose,  Dr. 
Brooke  Taylor  heated  two  equal 
weights  of  water,  one  to  200°  and 
the  other  to  100°,  and,  on  mingHng 
them  together,  he  found  them  to 
indicate  exactly  150°  ;  thereby 
showing  that  equal  différences  of 
température  cause  equal  différences 
in  the  expansion  of  mercury  ;  or  ra- 
ther  in  the  excess  of  its  expansion 
over  that  of  glass,  which  is  clearly 
ail  that  the  thermometer  can  mea- 
sure.  More  accurate  experiments, 
however,  hâve  shown  that  this  rule 
does  not  exactly  apply  to  any  solid 
or  liquid,  but  only  to  gases.  When 
equal  masses  of  the  same  liquid,  at 
différent  températures,  are  mixed, 
their  combined  bulk  becomes  a 
very  little  diminished.  Liquids, 
therefore,  instead  of  expanding  by 
equal  incréments  of  space  for  equal 
incréments  of  température,  expand 
faster  as  the  température  increases 
equably;  and  it  appears  that  the 
correctness  of  the  mercuiial  ther- 
mometer obserred  by  Dr.  Brooke 
Taylor  was  the  resuit  of  a  fortunate 
coincidence,  by  which  the  expan- 
sion of  the  glass,  which  is  very 
small  compared  with  that  of  the 
mercury,  exactly  compensated  the 
increasing  rate  of  the  latter.  This, 
however,  would  not  be  the  case 
with  thermometers  constnicted 
with  other  liquids,  for  their  rates 
of  expansion  increase  more  rapidly 
than  that  of  mercury,  •  Hence 
spiiit  thermometers  cannot  be  de- 


pended  on  for  températures  above 
the  atmospheric  range  (or  above 
100°). 

Tempering,  in  metallurgy,  the  pre- 
paring  of  Steel  or  iron,  so  as  to 
render  them  more  compact,  hard, 
and  firm,  or  the  reverse,  more  soft 
and  pliant 

Tempering  of  steel  Nearly  every  kind 
of  steel  requires  a  particular  degree 
of  beat  to  impart  to  it  the  greatest 
hardness  of  which  it  is  susceptible. 
If  heated,  and  suddenly  cooled  be- 
low  that  degree,  it  becomes  as  soft 
as  iron  :  if  heated  beyond  that  de- 
gree, it  becomes  very  hard,  though 
brittle  ;  and  its  brittleness  is  an  in- 
dication of  the  degree  of  its  beat, 
when  cooled  off*  Thèse  are  the 
reasons  why,  in  hardening  steel,  it 
is  generally  overheated,  and  then 
tempered.  To  hit  the  exact  beat 
required  is  a  matter  of  extrême 
deÛcacy. 

The  hardening  of  steel  may  be 
perfectly  understood  by  studying 
its  nature.  In  endeavouring  to 
arrive  at  the  température  best 
adapted  to  a  particular  case — a 
case,  for  instance,  in  which  a 
strange  kind  of  steel  bas  to  be  dealt 
vwth  —  a  practical  test,  namely, 
drawing  the  bar  into  a  tapered 
point  or  chisel,  is  applied.  This 
wedge-shaped  chisel  wÛl,  of  course, 
be  more  warm  towards  the  point 
than  at  the  thick  part  ;  and  it  is 
évident  that  this  part  vdll,  when 
cooled  in  the  same  cold  médium, 
be  barder  than  the  thick  part.  By 
breaking,  and  continuing  to  break 
off,  the  point,  the  différence  of 
grain  will  show  the  différent  tem- 
pératures which  bave  been  applied. 
The  finest  and  closest  grained  is 
considered  the  best.  In  hardening 
such  steel,  it  is  heated  with  a 
due  relation  to  the  degree  of  the 
test  beat.  Though  this  manipu- 
lation is  very  imperfect,carefiil  and 
intelligent  workmen  are  generally 
quite  feucceasixil  Va.  «tcvmvcv^  -a^.  -^^ 
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dépends,  in  some  measure,  upon 
the  heat  of  the  steel,  but  mainly 
upon  the  différence  between  the 
heat  of  the  steel  and  that  of  the 
-witer  or  médium  in  which  it  is 
cooled.  The  coldest  water  will 
make  the  hardest  steel.  Mercury 
is  better  adapted  to  harden  steel 
than  water;  so  is  water,  acidu- 
lated  with  any  kind  of  acid»  or  con- 
taioing  any  kind  of  sait  in  solution. 
The  process  of  hardening  is  per- 
formed  with  due  relation  to  the 
quatity  of  the  steel  and  the  pur- 
potes  for  which  it  is  designed.  In 
most  instances,  the  hardening  is 
efifected  in  water  or  biine.  Saw- 
blades  are  thus  hardened,  after 
being  heated  in  mehed  Icad  ;  and 
sabres  are  heated  in  a  choked  fire 
of  charcoal,  and  tben  swung  nqpidly 
through  the  air.  Mint  stamps  are 
hardened  in  oil  or  metallic  eom- 
positions.  The  common  xnethod 
of  procédure  in  hardening  is  this  : 
The  steel  is  OTcrheated,  cooled  in 
cold  water,  and  then  annealed  or 
tempered  by  being  so  far  re-heated 
that  oil  and  tallow  will  bum  onits 
surface  ;  or  the  surface  is  ground 
and  polisbed,  and  the  steel  re- 
heated  until  it  assumes  a  certain 
colour.  The  gradations  of  colour 
consecutively  follow  :  a  light  straw 
yeUow,  violet,  blue,  and  finally  gray 
or  black,  when  the  steel  again  be- 
comes  as  soft  as  though  it  had 
never  been  hardened. 

TemphLy  certain  timbers  introduced 
in  the  roofs  of  temples  ;  they  were 
placed  upon  the  canterii,  or  prin- 
cipal rafters,  extending  the  whole 
length  of  the  temple  from  one  fas- 
tigium  to  the  other,  corresponding 

.  in  situation  and  use  with  the  com- 
mon purlins 

TemplCf  a  building  set  apart  for  the 
services  of  religions  worship,  espe- 
cially  the  Jewish,  and  those  which 
were  dedicated  to  the  heathen 
deitics:  the  name  is  not  unfre- 
quently  applied  to  Christian  sanc- 
tuaries,  for  example,  the  Temple 
church,  London.   The  drst  Jewish 
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temple,   built   by    Soloraon,   was 
erected  at  vast  expense  ;  the  gold 
and  ftilver  oaly»  which  was  pro- 
vided  for  the  purpose,  amountiDg, 
it  is  said,  to  an  almost  incredible 
sum.     It  was  built  mueh  in  the 
same  Ibrm  as  the  Tabernacle,  oaly 
every  way  of  larger  diœensioiis. 
Itwas  sunrounded,  esc^t  the  front 
or  east  end,  with  three  atones  of 
chambers,  each  5    cubits  aquiie, 
which  reached  to  half  the  height 
of  the  temple,  and  the  front  was 
graced  with  a  magnificent  portico, 
which  rose  to  the  height  of  120 
cubijfca,  80  that  the  shape  of  thei 
whole  was  noit  unlike  sentie  diurefaes  i 
whidi  hâve  a  lofty  tower  in  the' 
fîpottt and  ak>w  aiaie  lunniag  ak»g ! 
each  side  of  the  building.     Tkisi 
temi^  was  plundered  by  Nel»-. 
chadnezzar,,  King  of  Babykm,  and  | 
the  building  itsielf  destroyed,  •^! 
■  cording  to  Josephus,  after  it  had  | 
stood  between  i(K>  and  500  yevs.  ' 
The  second  tempk,  erected  after  ! 
the  Jewa'  letum  from  Babylen, 
stood  ittt  500  years,  when  Han)d  j 
rebttilt  it  in  a  style  of  great  mÊ%-  ' 
nificence.    Tacitus,  the  Roman  bis- 
torian»  ealls  it  a  temple  of  immense 
opulence.   This  magmfioent  temple 
was  at  length  deatioyed  by  the  i 
Romans  in  the  same   naonth  and 
on  the  same  day  ef  the  month  as  I 
Selomon's  temple  was  destroyedby  ' 
the  Babylottians.     Of  the  templ» 
of  classic  history,  the  most  c^- 
brated  are  those  of  Greece,  cod- 
sisting  of  the  Parthen<Hi,  built  «nder 
Pendes,  theËreditheunii,andothers 
noticed  in  Stuait's    '  Antiqnities,' 
and  in  the  works  of  the  Diiettanti 
Society,  of  Coc^ereU»  Donaldson, 
&c.:  of  Rome,  the  chief  temples 
were,   the  Capitol,  the  Panthéon. 
(built  by  Agrippa),  the  tempk  of' 
ApoUo,  the  temple  of  Janns,  aad 
others  interestingiy  descnbed  bf 
Degodetz,  and  aUo  by  Taylor  aad  ; 
Crcsy. 
TM^ièt,  a  gauge  eut  ont  of  a  tUn . 
pièce  of  métal  to  the  fonn  of  tàe 
w<»k  to  be  executed  ! 
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Tempbtm  (Latin),  a  taapLt,  Tem- 
ples appear  to  hxn  ciiiM  in 
Greece  from  tbe  emlkft  tfanet; 
they  were  wpentcd  from  tlM  pro- 
fane land  annula  them,  andtlw  en- 
trancea  weie  moeh  decontod  as 
architectaxe  ad^anced. 

Tenacitf^  that  quOity  of  bodiet  by 
whidi  thej  icsist  tcMioii  or  tear- 
ing  asmider 

TenâtTy  tbe  carriagowUeb  if  attached 
to  a  kicomotiye  engiBe»  and  eoD- 
tains  tbe  supply  ef  waler  aod  coke 

Terumj  vh  carpentry,  tbe  Mpwn  end 
of  &  pièce  of  wood  ot  métal  dimin- 
îtbed  by  one-tbird  of  ita  tbiclœss, 
to  be  reeeived  mto  a  baie  is  an- 
otber  pièce,  called  tba  mortiaa^  for 
tbe  jointing  or  finteidiig  of  tbe  two 
togetber 

Tenaiimj  a  force  pidling  or  ttreÉdâng 
a  hody,  as  a  rod.  Amaiala  laiÉaîn 
and  move  tbemselfea  bf  tbe  tn- 
sion  of  their  musdct  ml  noms. 
A  chord,  or  rtring,  giveaas  anter 
or  deeper  aound  aa  h  it  in  agimln 
or  less  degree  of  tensûm,  tbat  is, 
more  or  less  stretehedar  I^JbliBid. 

Ten»ùm-rod,  aa  iron  nid  i^pHad  to 
strengtben  timbcr  ormetalfraMiag» 
roofsy  dcc,  by  ita  teasile  leristaMe 

Term,  a  pièce  of  carvcd  woriE  plMed 
nnder  eaeh  end  of  fte.  taMU  of 
a  sbip,  at  tbe  aide  timbera  a£  tbe 
stem,  aad  exteaded  dawii  aslaw 
as  tbe  fool-rail  of  tbe  baleaa^ 

TVrra  côUa,  m  tbe  asta^babad  eavfh, 
biids,  tiLea,  en: 

Terra  di  iSliiaaa,  er  Amr  SitmML 
Eartkf  a  fennii^us  aalifia  pig- 
ment, wMèb  appean.  to  be .  an 
iron  ore,  aad  ablib  wmf  ba  ean- 
sidered  aa  a  crode  mÉonl  yaHaw 
lake,  firm  in  aobstanaa^  of  a  ghMsy 
fractnre,  aod  Taiy  abaoirtNMfc.  Ikis 
in  many  respecta  a  vabnUapig- 
raent,  of  ratber  aa  iaqpan  ycUaw 
coloor,  bat  bas  amie  bad^  aad 
transparency  tbaa  tba  adttais,  and 
being  little  Itabla  ta  dMofa  tqr  Ibe 
action  of  eitber  bg^  tfana^  av  bn« 
pnre  aur,  it  may  be  saMy  laMl^  «o- 
eoràing'to  itê  ppwmm,  «SUm  kà  ml 
or  water,  MiÈd  ia  ail  Aa  nmdia;^  ) 
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praotlee.  By  bmrning,  it  becomes 
deeper  orange*  and  more  trans- 
parent and  diyiiw. 
Tnr^-mtHif  ma.  odbre  of  a  bluiah- 
grean  eoioar;  in  substance  mo- 
oaiatdy  barà,  aad  smootb  in  tex- 
tiiia.  It  la  yarioasly  a  blniab  or 
giay  eoaly  daff  eambined  witb 
yeUoiw  oidde  ef  iron,  or  yettow 
ocbre.  AMnni^  aot  a  brig^  it 
ia  a  Tory  daraUe  pigment,  bciag 
anrfffctrd  by  stieng  bght  and  im- 
pans air,  aad  ceaibining  witb  otber 
coloora  witboot  injury.  It  bas  not 
aradibady,  is  semi-transparent,and 
dneaweUinoiL  Tbere  are  varieties 
of  liiia  pigment;  b«t  tbe  green 
eartfas  wbieh  bave  copper  for  tbeir 
eakariag  awlter  are,  thougb  ge- 
aeraiily  à  bvigbter  colonrs,  infosior 
in  tbeir  elber  qaaMties,  and  are  not 
trae  tene-tmies.- 

TtÊÊÛÊteét  bi  tbe  arts,  vari^iated  by 
aqioaea  ;  ezeai^fied  in  thne  beau- 
tîfol  pavanwBts  of  tbe  ancienta 

Titmi'm,  small  eubical  pièces  of  brick, 
itOBt,  or  composition,  fomûng  part 
«f  aa  andeat  Sooiaa  mosaie  or 
pavement 

eonsiitingof  shells  ;  made 
of  bakad  eartb,  or  of  tiks  or  bridas 

Tt0im§wmf  a  qoadraai^,  or  a  figm-e 
baring  four  angle» 

TetraÂeâroH,  ia  geonietry,  one  of  tfae 
iva  lagolir  bodies  of  solids  com- 
prafaended  ander  foor  equilateral 
triangles.    It  mar  be 
a  a  triangnlar  pvramid 
ef  foor  eqoal  facea. 

TÊÊrami9f  tbe  foor  eqnal  parts  into 
wbsdi  tba  area  ùi  a  drcle  is  di- 
vided  by  two  diameters  drawn  at 
ri|^  ai^Sles  to  eacb  otber 

TêtrmfylBt  »  portico,  &c.  eonsisting  of 
foor  calanma^  A  caYsdiam  was 
caOed  tetraityle  wben  tbe  beams 
ef  tba  eomi^viam  were  supportcd 
by  oobnaas  plaeed  ovsr  against  the 
foor  aag^  of  a  court. 

T%a$ehf  atraw  or  reedi  employed  for 
fOfU'big  Iba  laofii  of  buildings; 
parfîaainlj  aoKàint  <^tjev.%sge^<ï. 

Tbeaffcti  et  Tbsoorti^'m  ^w\^^^»^> 
tbe  \ieiuâDide&  er  ew<»  ''«^  «k^^swn^ 
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ThêatrêSf  édifices  of  various  but  prin- 
cipally  of  large    dimensions,   for 
dramatic  exhibitions 
Theatrum,  a  théâtre.  The  Athenians, 
before  the  time  of  ^schylus,  had 
only  a  wooden  scaffolding  on  which 
their  dramas  were  performed.    It 
was  merely  erected  for  the  time  of 
the  Dionysiac   festival,  and  was 
afterwards  pulled  do¥m. 
Théodolite,  in  surveying,  a  mathe- 
matical  instrument  for  measuring 
heights  and  distances.  (See  Hea- 
thor's  work  on  Instruments.) 
Theory,  a  doctrine  which  terminâtes 
in  the  sole  spéculation   or  con- 
sidération of  its  object,  without  any 
view  to  the  practice  or  application 
of  it.    To  be  leamed  is  an  art,  and 
the  theory  is  suificient  ;  to  be  mas- 
ter  of  it,  both  the  theory  and  prac- 
tice are  requisite.    Machines  often 
promise  very  well  in  theory,  but  faU 
in  practice.    A  remarkable  circum- 
stance  may  be  instanced  of  a  gen- 
tleman of  British  North  America 
selling  bis  estate  and  leaving  bis 
home  to  give  practical  efi'ect  to  a 
theory  he  had,  as  he  considered, 
beautifully  worked  out  in  figures, 
for  an  important  improvement  in 
steam  machinery.  His  theory,  how- 
ever,  whoUy  f{dled  on  its  first  ap- 
plication in  practice. 
Theory,  mathematical,  the  algebraic 
elucidation  of  the  principles  of  any 
physical  System,  where  assumptions 
are  made,  in  the  absence  of  positive 
data:   the  calculated  residts  are 
expressed  in  formulée,  which  are 
easily  convertible  into  arithmetical 
rules.    Among  others,  the  *  Theory 
of  the  Steam  Engine,'  by  the  Count 
de  Pambour,  has  been  found  to 
be  most  useful  for  practice;  and 
the  foUowing  is  an  explanation  of 
his  mathematical  investigation,  de- 
signed  for  persons  not  familiar  with 
the  algebraic  signs,  and  intended 
to  render  clear  and  easy  the  use  of 
the  formulas  containedin  the  above- 
inentioned  work,  axid  \«\àc\i  tq.'k^ 
be  said  to  bave  tefexeivce  t^  À 
mathematical  works. 


Among  persona  engagedialk 
construction  or  workSig  cf  Htm 
enginea,  there  ia  a  great  niimberti 
vfhom  tiie  algebraic  tenus  arelitiki 
familiar,  and  who  usnally  ghefi 
the  readdng  of  a  book  as  soonttthfj 
perceiye  that  it  atepa  beymdÉj 
simple  notions  of  aiithmetie.  Itaj 
it  is  intended  to  make  a  wori[)» 
fitable  to  thoae  persons,  tke  wà 
practice  is  to  annex  to  each  «f  Ik 
définitive  formulai  an  ex|^laaÉia^ 
in  fiill  words,  of  the  arithmetiai 
opérations  which  it  representL 

The  want  of  such  explinlia 
may  be  very  adTantageooslf 
plied,  by  giving  the  8igni0^ 
every  sign  employed  in  thefooHh;: 
by  exphdning  what  are  the  al^ 
metical  opérations  represeattllf; 
those  signs.  With  the  hdpif 
very  few  rules  on  this  snlgect,, 
sons  vvill  find  that  the  reidiiîi 
the  formulae  is  quite  as  mi 
algebraic  signs  as  if  they  « 
written  in  words;  since,  ifieri 
it  is  but  an  abridged  way  d  ft 
pressing  the  same  thingi,  d 
moreover,  the  opérations  to  be  p», 
formed,  in  order  to  attain  tfae  rÂ| 
are  much  more  clear,  and  ■*, 
easy  for  the  mind  to  seize,  ij 
a  perfect  acquaintance  iritii 
signification  of  the  signs  in 
use  can  require  but  a  few  boai 
attention,  and  when  once  a 
shall  hâve  made  himself  maïtff 
them,  he  will  be  capable  of 
the  formulœ  of  ail  works. 

A,  B, • . . .  a,  ^, . . . .  l,m,% 
. .  a,  j3, . . . .  &c.     The  letten 
an  abridged  manner  of  writisg 
numbers  which  those  letten 
sent.    Thus,  when  the  stroke 
the  piston  has  been  measmtd, 
found,for  instance,  to  be  1 7| 
it  would  be  inconvénient  to 
in  ail  the  formulae  the  number 
But  if  the  length  of  atroke, 
ever  it  might  be,  has  been 
sented  by  a  letter,  as  /,  ftr 
«Xxsifift^  \Jaft.\!L,  every  time  tiie 
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ber  17iy  and  performing  with  tliat 
number  the  opérations  indicated 
in  the  formulse,  relative  to  the 
letter  l,  the  resuit  songht  mil  be 
attained. 

s  . . . .  This  sign  signifies  equal 
to;  it  expresses  that  a  qnantity 
sought  is  equal  to  the  number  re- 
sulting  from  certain  opérations 
performed  on  other  quantities 
known.  Thus,  for  instance,  if  ve 
find  the  expression 

V  =  60  r, 

this  will  signîfy  that  the  quantity 
V  is  equal  to  60  times  the  quantity 
V.  Consequentlyi  if  we  know  be- 
sides  that  the  letter  v  represents 
the  number  100»  it  will  follow  that 
the  unknown  quantity  Y  vill  hâve 
for  its  value  60  tunes  100,  or  6000. 
+  . . . .  This  sign  signifies  phu 
(more).  Placed  between  two  let- 
ters  or  two  numbers,  it  indicates 
that  they  are  to  be  added  together. 
If,  for  instance,  there  be  in  a  for- 
mula an  expression  of  the  form 

1  +  5, 

it  means  that  to  the  number  1 
must  be  added  the  number  5.  If, 
then,  we  know  besides  that  the 
letter  $  represents  the  number  '14, 
it  foUows  that  the  expression  1  -f  8 
will  hâve  for  its  value 

1  +  5  =  1  +  -14  =  1-14. 

—  . , . .  This  sign  indicates  minus 
(less).  Thus,  when  an  expression 
occurs  of  the  form 

P  -/-  2118, 

the  expression  amounts  to  saying 
that,  fh)m  the  number  P  the  num- 
bers  /  and  2118  are  to  be  suc- 
cessively  subtracted.  If,  then,  we 
know  that  the  letter  P  represents 
the  number  9360,  and  that  the 
letter /represents  the  number  144, 
the  expression  will  bave  for  its 
value 

P-/- 2118  =  9360 -144 
-  2118  =  7098. 


X  . . . .  This  sign  expresses  mnl- 
tipKed  by,    Thus  the  expression 

a  X  V 

indicates  that  the  two  numbers 
represented  by  the  letters  a  and  v 
are  to  be  multiplied  one  by  the 
other;  and  the  product  of  that 
multiplication  will  be  the  quantity 
expressed  hère  by  a  x  v,  This 
multiplication  to  be  performed  is 
equally  expressed  by  a  point  be- 
tween the  two  letters,  or  by  writing 
the  two  letters  simply  together 
without  any  sign  interposed;  so 
that  the  expressions 

amount  to  the  same,  ail  three  ex- 
pressing the  resuit  of  the  mul- 
tiplication of  the  numbers  repre- 
sented by  a  and  v.  If,  for  instance, 
an  expression  occur  like  the  fol- 
lowing, 

ar  V, 

and  it  be  known  that  the  letter  a 
expresses  the  number  1*57,  the 
letter  r  the  number  2640*96,  and 
the  letter  v  the  number  300,  the 
expression  a  r  v  will  bave  the 
value 

arv-  1*57  x  2640*96  x  300 
=  1243800. 

-^ . . . .  This  sign  dénotes  divided 
by,    Thus  the  expression 

S 


expresses  S  divided  by  a,  or  the 
quotient  resulting  from  the  division 
of  the  number  expressed  by  S,  by 
the  number  expressed  by  a. 

For  instance,  if  we  bave  S  =  '67 
and  a—  1*57,  it  is  plain  that  the 

term  —  will  bave  for  its  value 
a 


S 
a 


•67 


1*57 


=  -4268. 


A  fraction  may  bave  its  nume- 
rator  or  its  denominator  composed 
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of  wenl  numbera,  [ 


tor  to  single  nucibers,  befoie  per- 
farming  the  âitision  of  Ilie  eue  by 
the  other,  as  has  juet  been  sud- 
If,   for    Kiaïuplc,  we   hâve    the 


1-192  +  -002*15  P 

aDd  know  besïdes  Ihat  thc  lettcr  P 
rcpresciits  the  Bomber  9360;  wc 
must  Grst  perfarm  tbe  multiplica- 
tion of  Ihe  number  9.160  bf  tlic 
numbcr  -002415,  and  tbcB  add  to 
Ihe  produet  the  number  I■^92. 
TTic  teaiili  will  be  thc  mimbcr 
24-0964,  which  witl  tlierefore  re- 
preacnt  (he  denomînRtor  of  thc 
fraction.  The  fraction  m>j  thea 
bc  written  under  the  forni 


and  consequeatlf  it  m  reduceil  t 
the  ample  iuilication  of  the  quotient 
of  tno  nuiDher^  as  in  tlie  preceding 

If  twn  fractions  occut,  ePparatcd 
bj  thc  aign  of  addition,  or  that  of 
subtraction,  or  that  of  mnlliplici 
tion,  the  nieaning  ia  that,  afCer 
ha'iiDg  Bottght  Beparatelj'  the  quo' 
tient  indiCHled  bj  each  of  those 
fractionB,  thcy  are  eitber  to  be 
added  together,  or  one  deducfed 
from  tlie  oihcr.  oc  one  rouliiplied 
hy  thc  other.  Thas,  the  expreisïon 
S  lOOQO 

a'  l-id-i  +  -IM2iliV  I 

iigniSeï  that,  after  ba^ng  eought  | 
tlie  quotient  indicalcd  hj  each  of  1 
thc  tico  fractions,  Ibe  fint  of  tbese 
quotients  is    1o  bc  miiltiplîed  hy 
the  Eei:ond.     Suppoaingthe  ietters 
to  be  of  the  aame  nuraericnl  value 
as  in  the  preceûing  caies,  xVie  çid-  l 
doc*  of  the  twn  ftartions  *-(m\4  \ 
àtte  be  the  de&iitive  aoiobEi  \'H-  ■■ 


It  wtmld  be  the  tame 
were  to  find  one  lïkelion  i 
by  BBotber.  Each  of  them 
be  firat  reduced  to  a  mb^  i 

byfinding  Ihe  quotient  tke; 
Rut,  and  thea  the  one  al 
quotients  divided  ht  the  otï 

Oo'  []o.  {).... 
thèses  indicate  that  the  di 
quautities  contained  betsee 
arc  to  be  reduced  to  a  singii 
ber  before  pcrforming  (he 
opérations  indjcated  in  the  (i 

Thus,  for  instance,  if  «e 
a  fi>rmula  the  expression 

Cl  +  •)., 

thig  meao»,  that  it  îa  tbe  agi 
(1  +  î)  entire,  which  ii 
■Dulliplied  hy  t;.     The  sum  1 


this  woulil  mcan  tbat  thc  pi 
Br  îa  first  to  be  formed,  and 
wards  the  number  1  added  t< 

Theie  mny  occur  aeveial 
thèses  comprised  ooe  withi 
other,  but  their  lignificiti 
alwajs  the  aame.  Tlie  expn 
■002115  [0  +  S)r+fi 
dénotes  that  thc  sum  of  1 
to  be  formed  first,  this  to  bi 
tiplied  by  r,  and  the  prodact 
to  the  quantityyl  which  giïi 
number  representcd  b;  the 
parentbeaîs;  and  finally,  thi 
Dumher  is  to  he  muitiplîi 
-002115. 

Lastly,  when  there  occm 
the  formula  a  letter  nith  a 
ligure  or  ejrponent  above  it 
the  saine  thing  aa  writing 
letter  as  roany  Umea  succcssii 
there  are  units  in  tUe  Égaie 
ponent. 

For  instonce,  the  expressio 


ivsaieïrt   \.tj     \^.»    , 


THEORT  (MATHBUATICAt,)  SXPLAINED, 


V  X  K,  of  e  imtten  twiec;  tbftt  a 
to  mj,  it  U  tbe  pndnct  ctf  e  ^y 
itself.  Iflfaene  wcreknoiratobe 
aqu^  to  300,  the  quiatity  repre- 

aenMâ  bji  ti^  wonld  be 

i>i  =  300  K  300  "  gOOQO. 

Thïse  short  ex!iluwti<n9  an  «Il 
that  is  neceUBif,  io  OTdn  to  reid 
and  perfectlf  ondoituid  ■!!  prac- 
tical  fbrmulB.  Beptodng  eich  of 
Ae  signs  tllBt  ara  met  vrith  io  a 
formula,  bj  tlie  patpbiasîB  nbicli 
tbe  aign  représenta,  jou  read  the 
formula  such  as  it  ougfat  to  be  «i- 
pressed  ;  and  effecting  the  arithme- 
tical  opérations  indirâted  by  those 
signs,  jou  attûa  theresnlt  sougbt. 
A  formiila  is,  then,  BotlÙBg  more 
tbanan  abridged  tourner  ofwriliag 
the  séries  of  opérations  to  be  per- 
formed,  in  order  to  aniTe  Ht  the 
resuit  which  we  want  to  obtain. 

Vie  will  subjtnn  to  this  ei|4Hta- 
tion  Bome  eiamples,  taken  from 
the  practical  fbrmulie  oC  higH' 
pressure  engines. 

I.  Suppose  we  tuTe  the  formula 

lS[(ltî)ft/]' 


whicb  is  intended  to  determne 
the  unknowa  nlue  ef  d  ;  aod  let 
it  be  tupposed  that  we  kirav,  be- 

sides,  that  the  other  lettera  con- 
priscd  ÏD  thii  fonnola  hare  the 
foUowing  value  ; 

S  =  -67 

a  -  1-57 

S  =    U 

r  ^  2641 

/=  1*4. 
nrst  fonu  Aa  tun  (1  -f  3),  indi- 
cated  in    the    innei  parenthesis, 
vhii^  will  be 

1  +  S  =  1-14. 


(1+S)7-=I-I4x26él  =  3010. 


by  tbe  01 
"''™[{l  +  B)r+jn-3154. 
Now  multiply  thi»  «om  by  the  num- 
ber  -00241a,  and  the  product  will 
evidently  be 

•«02*15  [(H-8)r+/]  =  -0024I6x 

3154  =  7-6170. 
Add  to  this  last  resuit  the  namber 
G-6075,  aud  you  obtain 
6-6075  +  -002415  [(1  +  î)  r  +/] . 

6-6075 +  7-6170  =  14-2a45. 
This  il  tben  the  deniHUînator  of 
the  fi-Bctlon  wbich  forma  the  second 
member  of  the  foimala.  Perform- 
ing  tbe  diTÎsioB  of  the  eamber 
10000  by  tho  nutnberjurt  ebtained, 
the  quotient  will  be 
10000 


6-607S  +  -002415  [(1  +!)  r  +/] 

10000      ,„,  „ 

-lTm5  =  "3')4. 

On  the  olher  hand,  dividing  S 


of  the  fraction  -,  viz. 
S     -67 

-i-vf,-""- 

Finally,  then,  multiplying  this  Irt- 
tcr  quotient  by  tbat  obtuned  im- 
meffiately  abOTe,  you  hâve  delini- 
tirely 
S  10000 


Tbus  it  is  clear  that  by  elfecting 
euccessiTdy  the  leriei  of  calcula 
tiens  indicated  by  the  few  signs 
which  are  eii^aûed,  and  proceed- 
ing  gradualiy  from  tbe  moat  simple 
tetms  to  the  more  compounded 
ones,  we  arrive  without  difficulty 
at  the  deSnitive  renlt. 

We  will  gjve  lome  othor  exam- 
pies  ot  thesa  calenlatioDi  ;  bnt,  in- 
stcad  of  effiecting  tbe  opcntioiis, 
we  nill  merely  eipreia  ia  wocds 
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the  sig^nification  of  the  formula, 
which  amounts  to  the  same. 

II.  Suppose  we  hâve  the  fonnula 

S  a 

ar=.  4140750  rrrrr  -  1 — I 
(1  +  5)»       1  +  8 

(2736+/); 

this  signifies  that  the  required  value 
of  a  r  will  be  obtained  by  perform- 
ing  the  foUowing  arithmetical  ope- 
rations  : 

Add  1  to  the  number  represented 
by  the  letter  $,  and  multiply  the 
sum  by  the  number  v. 

Then  divide  the  number  S  by 
the  product  thus  obtained  ;  multi- 
ply the  quotient  of  this  division  by 
the  number  4140750;  and  write 
^[fturt  this  first  partial  result,  which 
represents  the  first  tenu  of  the 
formula. 

Add  again  to  unity  the  number 
9,  and  by  that  sum  divide  the 
number  a, 

Similarly  add  to  the  number 
2736  the  number/  and  multiply 
the  sum  by  the  last  found  quotient  ; 
and  set  apart  this  partie  result, 
which  represents  the  second  tenu 
of  the  formula. 

Finally,  from  the  first  partial  re- 
suit subtract  the  second,  and  the 
différence  will  be  the  quantity  a  r 
sought. 

Performing  thèse  différent  ope- 
rations  with  the  values  of  S,  a,  8,  r 
and/  given  above,  and  supposing 
the  case  wherein  the  letter  v  has 
the  value  v  =  300,  you  find  that 
the  quantity  a  r  will  hâve  for  its 
définitive  value 

ar=4I46. 

III.  If  we  hâve  the  formula 


[(1  +  S)r+/]|. 


it  will  amount  to  the  foUowing 

arithmetical  explanation  : 

To  the  number  1  add  t^e  iram- 
ber  it  And  mnltipLy  ilie  somY^^  >i^Di^ 
munberr. 


To  this  product  add  iht 
/  and  multiply  the  resolt 
by  the  number  *002415. 

To  the  latter  product 
number  6*6075,  andkeepa 
partial  result,  which  expn 
one  number,  what  procec 
ail  the  opérations  compris 
great  parenthesis. 

Then  multiply  the  num 
the  number  v,  and  divide 
duct  by  the  number  1000< 
wiU  give  you  another  parti 
expressing  tbe  portion  of 
mula  situated  beyond  the 
thesis. 

Finally,  multiply  the  fon 
tial  resuit  by  the  latter, 
définitive  product  will  be 
quired  value  of  S. 

For  the  values  above  at 
to  the  différent  letters  cont 
the  formula,  tfae  resuit  of 
culation  will  give  S  »  -67. 

IV.  If  we  bave  tbe  form 


r'  =- 


10000 


a     1-492  +  -00241; 

it  will  be  paraphrased  as  fo 

Multiply  tbe  number  -00 
the  number  F,  and  add  to  \ 
duct  the  number  1-492  ;  di 
number  10000  by  the  su 
obtained,  and  write  the  < 
apart. 

Then  divide  the  numbe 
the  number  a,  which  vrill 
second  quotient. 

Finally,  multiply  tbe  fom 
tient  by  the  latter,  and  the 
ing  product  will  be  the  i 
value  of  t/. 

With  the  values  alread 
cated  for  the  letters,  and, 
over,  for  F  =  9360,  the  n 
the  preceding  formula  wi 
t/=176. 

V.  In  fine,  as  a  last  exan 
will  suppose  the  formula 


fl/  = 


1  +  « 


(P-y-2 
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the  number/,  aad  «gaiii  from  <he 
remainder  deduct  the  nmiiber  8118. 

Then  to  the  number  1  «dd  ibe 
niimber  8,  and  divide  the  number  « 
by  the  sum  thus  obtiined. 

Finally,  multiplj  Uds  qootiart 
by  the  difTerence  befoie  obtdiied, 
and  the  definithre  produet  thna 
formed  will  be  the  reqoiied  Tilne 
of  a/. 

The  opérations  thns  indicited 
would,  for  the  case  wharein  the 
letters  8hoiil4  bave  the  Yalues  aU 
ready  given  above,  prodnce  for  the 
requirâ  value  oî  ar^  the  qnaatity 
9777. 

Thus  we  see  how  eaty  it  is  to 
rephice  ail  the  formulas  bj  thebr 
expressions  in  words  ;  and,  conae- 
quently,  the  sight  df  algebraic  for- 
mulée ought  in  nowise  to  fntimi- 
date  persons  unfltmiliar  with  aU 
gebra. 
Theotheca,  Manstranee,  or  Stmem» 
strance,  sacrament-honae  in  tlie  Bo- 
man  Catholic  Church  (the  pis),  the 
réceptacle  of  the  consecrated  hott, 
made  generally  of  the  moat  eoftiy 
materials,  and,  in  tome  ciiei»  q£ 
expensive  and  benttifol  derign. 
Two  magnificent  examplea  are 
given  in  the  'Divers  Wwks  ol 
Early  Masters.'  The  aacnment- 
house  in  the  church  of  St.  Lair- 
rence  at  Nuremburg,  date  1510,  is 
64  feet  in  height  ;  imd  anotiher»  in 
the  church  of  St.  George  at  lim- 
bourg,  is  upwards  of  30  foet  ^â^jtï, 
ThermometeTf  an  instrument  uaed  for 
measuring  the  degrees  of  beat.  (See 
Ten^erature  of  ê^fisrmU  Thermo- 
meters») 
Thésaurus  (Greèk),  a  treanne-house. 
That  buildings  of  thia  deseri^ition 
were  required,  e^edally  bj  kîngs 
and  States,  in  the  earlkat  period  of 
civilization,  is  sèlf-evident;  and 
tradition  points  to  snbtemiean 
buildings  in  Gieece»  ol  uknown 
antiquity  and  of  pecidiar  fonnttkm, 
as  having  been  erected  dnring  the 
heroic  period,  for  the  pupoie  of 
preserwing  predom  mefeila^  amt, 
and  otber  pnpertf, 
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Thtik^  %  tenn  iMed  in  building  :  the 
acotcheoa  or  hnot  in  the  midst 
of  a  timber  mnilt  ;  alao  a  place  in 
tenqplea  where  dosîaiies  (gifts)  were 
BiiBc  np 

TMaistfe,  a  aqpola,  and  a  base: 
that  part  of  a  bdlding  on  which  a 
eopoU  is  j^aœd 

TkohUf  an  appdlation  given  to  ail 
buildings  of  a  circnlar  fonn.  Vi- 
tmvios  uses  it  to  signify  the  roof 
(tf  a  eireolar  building. 

TVlowl^  a  pièce  oftimberby  which  oars 
are  kept  in  their  places  in  rowing 

Tftrosf,  in  shi^building,  the  hollow 
part  of  knee-timbers. 

Tknitk'9ûio€f  a  valve  in  the  steam- 
pipe  ci  an  engine,  for  regulating 
the  snpply  of  steam  to  the  cylinder. 
In  land  engines  it  is  generally  con- 
nected  to  a  govemor. 

TliriMcy  a  ceoser  used  in  some  of  the 
terfiees  of  the  Roman  Catholic 
Church,  made  usually  of  métal  in 
tiie  fovm  of  a  vase 

Tkurif  a  long  adit  in  a  coal-pit 

Tk^mele,  in  antiquity,  a  sort  of  altar, 
surrovmded  with  st^s,  placed  in 
£rontof  the  Greek  stage  or  orchestra 

T%jfrarea,  the  doors  of  a  Greek  tem- 
ple or  house 

n^^roreumf  a  passage  in  the  houses 
of  the  Greeks,  at  one  end  of  which 
was  the  entrance  from  abroad,  and 
at  tibe  other  the  doorway  leading  to 
the  péristyle 

HârOf  an  omament  for  the  head,  an- 
eiently  used  by  the  Persians 

Thketmgs,  the  weddy  sales  of  ores. 
The  adventurers  or  their  agents 
meet  together  at  noon,  and  whilst 
sitting  round  a  table,  each  buyer 
gives  in  his  ticket,  offèring  a  cer- 
tain sum  per  ton  for  so  many  tons 
o£  ore.  The  tickets  are  then  read 
aloud  by  the  dbairman,  and  the 
persons  présent  note  the  priées 
(rifored,  the  Ic^  or  différent  samples 
btûig  sold  to  the  hi^est  bidder. 

TidSe,  the  natund  fluctuation  of  the 

'    water  of  the  sea  and  some  rivers, 

place»,  «ift  teiit  ^ç»%^^J^ 
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tide  of  flood,  the  last  tbe  tide  of 
èbb:  whenthetkleoi'iUMrofwater 
mus  againtt  the  wind,  it  is  called 
a  windmurdtide,  in  whidi  eue  the 
sea  breaks  most,  and  nint  hig^iest 
Tidê-gauge,  The  merit  of  ïtSm  in- 
▼ention  is  dœ  to  Mr.  Meik,  the 
engineer  of  Sunderland  Harbour, 
whose  attention  had  been  for  some 
time  directed  to  the  necesiity  of 
having  conspicuous  tide  -  gauges 
erected  at  ail  harbours  and  docks. 
Intnisted  with  the  management  of 
a  tidal  harbour  ^th  an  intricate 
and  naiTow  diannel,  and  where 
frequently  from  150  to  200  sail  of 
Tessels  «itered  or  quitted  daring  a 
single  tide,  he  perceived  that  tiie 
number  of  vesseh  that  could  safely 
déport  on  their  outward  Yoyage 
dependcd  not  only  on  the  extent 
of  each  tide,  but  also  on  the  know- 
ledge  of  those  in  charge  as  to  the 
rate  of  its  flow,  by  which  alone 
they  would  be  enabled  to  fbnn  a 
correct  judgment  as  to  the  snffi- 
cicncy  of  water  to  enable  the  ves- 
sels  to  proceed  to  sea. 

It  was  evidently  essential  that 
any  tide-gauge  for  this  pnrpose 
should  be  rendcrcd  intelligible  to 
seanien  of  ail  grades,  and  so  situ- 
ated  as  to  be  seen  fiom.  ail  vessels 
in  time  to  allow  the  course  of  those 
outward  bound  to  be  checked, 
should  there  not  be  suffident  depth 
of  water  to  enable  them  to  pass 
over  the  bar  ;  or  should  the  vessel  be 
inward  bound,  and  the  depth  indi- 
cated  by  the  gauge  proved  insuf- 
fident,  she  might  be  brought  up, 
or  put  off  again  to  sea  ;  also  if  the 
Tessel  was  at  anchor  in  the  road- 
stead,  the  eaptain  on  board  should 
be  able  to  lûiow,  from  prominent 
characters,the  earMesttime  at  which 
he  could  take  the  harbour. 

The  first  port  proTided  with  a 
regular  set  of  signais  for  this  pur- 
pose  was  that  of  Ldth.  The 
signais  nsed  there  are  very  com- 
plète, and,  with  the  assistance  of  a 
caiefùl  man  to  work  the  System 
accordiog  to  the  rise  of  the  tide, 
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•rt  of  eaeitial  beneat  to  tke  iWp- 
pfaig.  Bvt  ftm  affaira  poy  lÉf- 
fickat  attentioii  to  matten  ii  thii 
kind  to  VMOj  in  thcir  meiaory  tiie 
exact  deptli  of  water  coiicaponding 
to  the  signala  thowa;  and  before 
the  book  k  oonaoltod,  the  yfmA 
may  be  driven  on  tbé  ahore,  or 
stranded  on  the  bar. 

The  signais  at  Leith,  althoagh 
perfect  â  their  kind,  aie  nsed 
only  during  the  day;  vliile  it  is 
évident  that  mght  k  the  time  when 
they  are  most  reqnired  bj  aea- 
men,  to  iaform  them  of  the  itate 
of  the  tide.  By  day  they  generdy 
bave  semé  imperiect  modis  of  ar- 
riving  at  the  depth  of  wako',  ly 
obsenring  whoi  the  tide  leacbes 
eertain  poiats  on  ahore,  or  eofcn 
some  known  rocks  at  aea  ;  bot  at 
night  they  caanot  gneaa  at  the 
tidal  flow  even  by  snch  inaeeante 
means,  and  conseqnently  the  gaagt- 
marks  or  figures  ahould  hâve  the 
property  of  being  deaily  distin- 
guished  at  night  as  well  aa  by  diy, 
eCherwise  Mttle  adrantage  will  be 
gained,-  nor  will  the  losa  of  life  be 
materiaUy  lessened. 

From  thèse  considérations,  and 
for  the  purpose  of  exhibidng  the 
adrantages  to  be  denrved  from 
thdr  adoption  at  the  differeat 
ports,  a  self-acting  tidal  gange, 
combining  the  above  -  mentionéd 
properties,  as  far  as  relates  to  out- 
ward-bonnd  ships,  has  been  ereefted 
at  Sonderland  Harbour,  br  Mr. 
Meik,  in  conjunction  with  Mr.  Wat- 
son,  of  Newcastle. 

The  construction  of  the  gange  is 
as  fbllows  :  A  well,  carefully  boxed 
in,  and  of  similar  depth  to  the  water 
on  the  bar,  is  sunk  bdow  the 
building  which  contains  the  appa- 
ratus.  Within  this  well,  in  an  in- 
terior  pipe  or  trunk,  and  riaing  aad 
falling  with  the  tide,  worica  a  flott 
snspended  by  a  copper  wire  eerd, 
which  is  carried  over  a  spiral  coae 
fized  in  an  upper  story  of  the  build- 
ing. By  the  simple  arrangentat 
of  a  wheel  and  piidon  at  the  oppo- 
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site  ead  of  tlie  «de  to  ithiel»  the 
cône  is  fixed,  â  web  of  wire  gnee 
Works  on  two  roUers  fized  at  the 
upper  aad  lawer  ends  of  the  wek. 
The  lower  i«Uer  îs  rqpdated  by  the 
movement  ûf  tbis  wbeel  and  pinioii  ; 
the  upper  one  bj  a  balanoe-wdght 
attached  to  a  eofpper  wire  cwd, 
which  also  pibses  over  another 
spiral  oone,  havHig  at  the  extremity 
of  its  axle  a  second  wheel  and 
pinioft  similar  to  tike  fint.  As  the 
floaf  nses  and  falls  with  the  tide, 
the  wheels  and  pinions  conaected 
wiih  the  cènes,  over  which  the 
ctfrds  of  the  fioat  and  balance- 
weight  respecthFely  pass,  more  the 
rollers  on  which  the  gauze  web 
travris.  On  this  web  are  painted 
in  large  figwes  the  Tariom  depths 
from  high  to  low  water»  and  as  the 
web  Works,  two  fixed  pointers  fn- 
dicate  the  number  of  feet  and  half- 
feet  en  the  bar  at  as j  hour  td  the 
tide. 

The  web  and  the  figures  en  it 
can  be  raade  ùÊ  any  size,  and  to 
trayel  4,  6,  8, 10,  orany  o^er  pro- 
portion to  1  of  the  fioat,  by  regu- 
lating  the  size  of  the  wheels  and 
pinions.  By  day  the  figures  on  the 
web  are  shown  white  on  a  black 
ground  ;  by  night  they  appear  dis- 
tinctly  Ûghted  up,  the  ground  still 
remaining  dark.  A  white  trans- 
parent Tanûsh  is  used  for  the 
figures,  and  an  opaque  black  for  the 
ground.  The  illumination  by  night 
is  so  steady  and  powerfnl,  that  the 
figures,  if  made  large  enoagh,  and 
the  apparatus  fixed  at  a  sufficient 
élévation,  are  visible  at  a  con- 
sidérable distance  at  sea,  and  thus 
afiTord  vessels  the  means  of  knowing 
the  exact  depth  of  water  at  the 
mouth  of  any  harbour  before  enter- 
ing  it.  This  simple  pièce  of  me- 
chanism  is  applicable  to  aH  places 
where  the  want  of  a  correct  and 
conspicuons  gauge  bas  been  £elt, 
not  only  in  haibours  and  docks, 
but  at  lailway  stations,  for  aignids 
and  sttch  like  pnrposes.  The  iqp- 
paratus  used  occopies  so  little  q>aee, . 
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tbftt  it  caa  ail  be  contained  aad 
worked  in  a  oolumn  or  pillar,  with- 
iNrt  any  otherbaUding. 

In  the  same  bnilding  is  erected, 
Isr  the  Commisskmers  of  the  River 
Weir,  a  self-registering  tide-gauge, 
to  whiiÀ  it  is  also  intended  to  fix 
a  barometer.  The  working  of 
this  self-registering  gauge,  which 
has  fiur  some  time  been  in  use  at 
a  few  other  ports,  is  as  foUows  : 
A  pencil  is  fixed  in  a  rack,  which 
registers  the  variations  of  the  tide, 
the  time  oi  each  change  being  also 
maiked;  and  inunediately  under 
which  is  a  cyiinder.  On  this  is 
fastened  a  sheet  of  paper,  properly 
niled  for  the  porpose,  and  of  suf- 
ficient size  to  receive  the  variations 
of  the  tide,  traced  by  the  pencil, 
for  fourteen  days.  The  rack  con- 
taining  the  pendl  is  eonnected  with 
a  wheel,  over  which  a  copper  wire 
cord  passes,  having  attached  to  it  a 
fioat,  which  werks  in  a  well  of 
similar  construction  to  that  ahready 
described  as  used  for  the  new  tide- 
gauge.  This  fioat  and  cord  move, 
by  the  action  of  the  tide,  the  rack 
and  the  pencil  in  it,  and  trace  the 
diagrun  «on  the  paper  below.  A 
dial  on  ose  side  of  the  rack  is 
wori[ed  by  the  same  machinery, 
and  points  ont  as  a  clock  the  hours 
aad  minutes  of  the  day,  and  the 
number  of  leet  from  high  to  low 
water. 

A  time-piece,  furnished  with  a 
strong  minute-hand,  gives  the  re- 
volving  movement  to  the  cyiinder 
on  whidi  the  paper  is  roUed,  and 
serves  to  mark  the  time  of  the 
variations  of  the  tide.  The  fioat 
and  wheel,  in  fact,  are  the  means  of 
showing  the  depths  of  water  ;  the 
time-piece,  the  exact  hour  and  mi- 
nute of  each  change  of  tide. 

THe-beafUf  a  beam  which  acts  as  a 
string  or  tie,  to  hold  together  two 
things  whidi  bave  a  tendency  to 
spread  apart 

Tiê^ndf  a  wrought-iron  bar  or  rod 
for  bracing  together  the  frames 
of  steam  engines,  roofs,  &c. 
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Tiereey  a  yessel  containing  forty- 
two  gpdlons,  or  the  third  ptrt 
of  a  pipe  :  in  the  Romish  litorgy 
it  is  one  of  the  canonical  houn  for 
prayers,  yiz.  eight  in  the  "winter, 
and  ten  in  the  summer,  at  night  : 
at  cards  it  is  a  séquence,  or  three 
following  .cards  of  one  sort:  in 
heraldry  it  is  the  division  of  a 
shield  into  three  equal  parts 

lïes,  in  navigation,  the  ropes  by  which 
the  yards  hang;  in  mechanics, 
tension-rods 

Tignay  the  principal  timbers  of  a  roof 
extending  across  ancient  temples, 
in  contradistinction  to  the  trabes, 
virhich  vrere  timbers  placed  upon 
the  columns  or  viralls  in  the  same 
direction  with  them.  The  tigna 
correspond  to  our  tie-beams. 

Tile9,  baked  clay  in  thin  plates  of 
différent  shapes,  nsedto  cover  roofs. 
Tiles  curiously  and  richly  orna- 
mented  were  formerly  used  in  the 
early  Christian  churches  for  pave- 
ments. 

TitteTf  a  pièce  of  timber  fitted  into  the 
head  of  a  rudder,  to  vehich  it  forms 
a  handle 

Tilt-hammer.  The  raost  simple  ma- 
chine by  which  iron  is  forged  is 
the  German  forge-hammer,  often 
called  the  tilt-hammer.  This  ma- 
chine, often  of  a  fanciful  form,  is 
very  extensively  employed.  The 
leading  principle  sought  in  its  con- 
struction is  solidity  ;  and  varions 
forms  hâve  been  invented  to  give 
permanency  to  the  structure,  which 
is  mainly  endangered  by  the  action 
and  re-action  of  the  strokes.  The 
cast-iron  tilt-hammer  varies  in 
vireight,  according  to  the  purposes 
for  which  it  is  designed,  from  50 
to  400  pounds.  For  drawing  small 
iron  and  nail  rods,  a  hammer  of 
the  former  size  is  sufficiently  heavy  ; 
but  for  forging  blooms  of  from  60 
to  100  pounds  in  weight,  a  ham- 
mer veeighing  300  or  400  pounds 
is  employed.  Such  a  hammer 
should  be  cast  from  the  strongest 
gray  iron,  and  secured  by  v^ooden 
wedges  to  the  helve. 
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7Vmd«r-fiunt,  in  mining,  the  man  em* 
ployed  in  placing  tupports  of  tim- 
ber in  the  mine 

TimberMf  in  ahip-bnilding,  the  ribi 
which  branch  outwards  from  tbe 
keel  in  a  vertical  direction 

Timbert  m  thekead,  in  ship-buildiDg, 
pièces  v^ith  one  end  beazing  on  tbe 
upper  cheeks,  aild  the  otiier  ei- 
tended  to  the  main  rail  ^the 
head 

lïmàer»  ofermme,  a  term  in  armomy 
or  blazon;  the  rovrs  or  ranks  of 
ermine  in  noblemen's  capes 

!nn.  This  very  useful  metid  is  foond 
in  small  round  Inmps,  in  the  beds 
of  some  rivers  near  the  mines,  the 
principal  of  which  are  in  CorawaD, 
but  it  is  generally  in  nature  u 
an  oxide,  thongh  occasionally  ts  a 
sulphate,  and  assodated  with  many 
other  metals.  Tin  is  a  silvery  white  1 
métal,  with  a  very  alight  shade  of 
yellow:  the  purest  is  the  grain-tin, 
which  is  prepared  fix>m  what  is 
found  in  the  river  beds,  and  knoini 
as  stream-tin,  and  is  jodged  by  its 
splitting  when  a  mass  is  heatedtîD 
it  is  brittle  and  allowed  to  £bI1  from 
a  height.  It  is  very  maUeable  and 
soft:  it  dissolves  in  hydrochloiic 
add,  evolving  hydrogen  gas  :  nitric 
acid  couverts  it  into  a  hydrated 
binoxide. 

7Vn,  ojnde  of,  When  tin  is  digested 
in  strong  nitric  acid,  a  whitish 
powder  is  deposited,  which,  after 
being  washed,  and  subsequently 
fused  and  pulverized,  is  known  in 
the  arts  under  the  term  putty- 
powdeTf  and  is  used  for  polishing 
glass,  stones,  &c. 

lïn  white  resembles  zinc  white  in 
many  respects,  but  dries  badly,  and 
bas  even  less  body  and  colour  in 
oil,  though  superior  to  it  in  water. 
It  is  the  basis  of  the  best  white  io 
enamel  painting.  There  are  varioos 
other  metallic  whites  of  great  body 
and  beauty,  such  as  are  those  of 
bismuth,  antimony,  quicksilver,  and 
arsenic  ;  but  none  of  them  are  of 
any  value  or  réputation  in  painting, 
on  account  of  their  great  dispo- 
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sition  to  change  of  colour,  both  by 
light  and  foui  air,  in  water  and  oil. 

T^ncturCf  a  staining  or  dyeing;  aiso 
a  term  in  heraldry,  signifying  a 
variable  hue  of  arms 

T'inself  a  kind  of  doth  composed  of 
silk  and  silver,  glistening  like  stars 
or  sparks  of  fire 

TVre,  in  mechanics,  the  strong  iron 
hoop  that  binds  the  circumference 
of  a  wheel 

;  TireSt  of  locomotive  engines,  the  out- 
side  hoops  round  the  wheels,  gene- 
rally  with  a  flange  to  keep  and 
guide  them  on  the  rails.  Stephen- 
son's  patent  engine  and  eight- 
wheeled  engines  are  usually  made 
'without  flanges  on  the  tires  of  the 
driving  wheels.  Some  tires  are 
steeled  on  the  part  subjected  to 
most  wear,  which  renders  them 
more  durable. 
Titanate  of  iron  {Titat^ferous  tro», 
Iron  sand,)  is  an  oxide  of  iron  and 
titanic  acid,  andbelongs  to  the  class 
of  the  magnetic  oxides.  It  is  at- 
tracted  by  the  magnet,  is  of  a  deep 
black  colour,  metallic  lustre,  very 
hard,  and  perfectly  opaque  ;  melts 
into  a  black  slag  by  a  high  tem- 
pérature. It  is  generally  found 
near  volcanoes  or  volcanic  rocks, 
but  seldom  in  quantities  suffident 
to  justify  the  érection  of  iron-works; 
nevertheless  the  quality  is  mostly 
good,  and  the  volcanic  régions 
around  the  lakes  of  America  may 
présent,  in  the  course  of  time, 
encouraging  prospects. 
TUanium.  This  métal  is  found  oc- 
casionally  in  the  slag  of  smelting- 
furnaces,  in  small  cubical  crystids 
of  a  copper  colour:  it  exi^  in 
anatase,  and  several  varieties  of 
titanate  of  iron,  but  combined 
with  oxygen. 
Touy  a  weight  which  varies  in  dif- 
férent districts:  the  common  ton 
is  20  cwts.  of  112  Ibs.,  or  2240  Ibs.; 
in  Comwall  the  miner's  ton  is  21 
cwts.  of  112  ibs.,  or  2352  Ibs. 
Tontine,  a  term  derived  from  the  name 
oftbe  inventor,  LorenzoTonti,  a  na- 
tire  of  Naples,  who  originated  the 
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scheme  so  called,  first  adopted  in 
1653,  in  France.  The  subscribers 
were  divided  into  ten  classes,  ac- 
cording  to  their  âges,  or  were  al- 
lowed  to  appoint  nominees,  who 
were  so  divided;  and  a  proportion, 
ate  annuity  being  assigned  to  each 
class,  those  who  lived  the  longest 
had  the  benefit  of  their  survivor- 
ship,  by  the  whole  annuity  being 
divided  amongst  the  diminished 
number.  Some  remarkable  cases 
hâve  occurred  in  England  :  a  ton- 
tine of  a  récent  date  consisted  of 
a  less  number  than  ten  members, 
ail  of  whom,  with  the  exception 
of  one,  died  within  a  very  few 
years  from  the  commencement, 
leaving  this  siurivor  in  the  receipt 
of  an  enormous  sum  of  money 
annually,  derivable  from  the  pro- 
fits of  the  undertaking,  which  are 
unvarying 
TooUf  instruments  employed  in  the 
manual  arts  for  facilitating  mecha- 
nical  opérations,  namely,  hammers, 
punches,  chisels,  axes,adzes,  planes, 
saws,  diills,  files,  &c.,  by  means  of 
percussion,  pénétration,  séparation, 
and  abrasion  of  the  substances  ope- 
rated  upon  ;  for  ail  of  which  ope- 
rations  various  motions  are  required 
to  be  given  either  to  the  tool  or  to 
the  work.  In  handicraft  work  the 
tool  receives  motion,  but  in  self- 
acting  or  automatic  tools,  motion 
may  be  given  to  either.  In  the 
case  of  the  tuming  lathe,  the  tool 
remains  fixed,  and  the  object  moves. 
In  that  of  the  planing  machine,  the 
tool  may  remain  fixed,  or  be  made 
to  move  according  to  the  duty  re- 
quired to  be  performed.  In  almost 
ail  other  machines,  such  as  the 
slotting,  the  key-grooving,  the 
punchmg,  the  driUing,  the  nut- 
cutting,  the  teeth  of  wheels  cutting, 
the  boring,  the  screw -cutting  ma-< 
chines,  the  tools  receive  motion. 
In  the  screw,  boit,  and  nut  machines 
the  tool  is  either  moveable  or  fixed. 
The  \uie  oi\LMLÔM?c^\ftOs.V>&  ^^^^^^X 
mt\i  tYie  ewxXvKïX  w^^^  ^\^^- 
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modem  travellen  hâve  proved  the 
anciente  to  hâve  been  acquainted 
with  altnost  ail  the  tools  liow  in 
use.  The  potter's  wheel,  the  axe, 
the  chisel,  the  saw,  &c.,  attest  the 
perfection  to  which  the  mechanical 
arts  were  carried  by  the  Greeks 
and  Romans  ;  and  subsequently  in 
the  arts  of  tuming  exhibited  by  the 
Dondi  family,  in  the  construction  of 
theû*  clocks  and  of  machines  for 
spinning  silk,  in  the  middle  of  the 
13th  century,  in  Italy,  and  after- 
wards  by  Bessoni,  De  la  Hire,  De 
la  Condamine,  Grand  Jean,  Plumier, 
and  Morin.  The  three  plates  of 
Bessoni  show  the  différent  modes 
of  tuming  and  cutting  screws  of 
ail  sorts  of  fancy-work.  De  la  Hire 
shows  how  ail  sorts  of  polygons 
may  be  made  by  the  lathe,  and 
Gondamine  shows  how  a  lathe  may 
be  made  to  tum  ail  sorts  of  irre- 
gular  figures  by  means  of  tracers 
moved  over  the  surface  of  models 
and  sculptures,  medals,  &c.;  and 
this  is  perhaps  the  first  idea  of  the 
machine  called  the  Tour  à  For- 
tran, 

The  work  of  Plumier  enters  most 
extensively  into  the  art  of  tuming, 
for  hc  shows  the  construction  of 
the  lathe  and  its  difierent  parts, 
the  art  of  making,  hardening,  tem- 
pering,  and  sharpening  tools,  the 
diiierent  kinds  of  motions  which 
may  be  given  to  the  lathe  by  means 
of  wheels,  eccentrics,  and  models, 
and  the  difierent  inventions  relative 
to  Works  of  art  which  hâve  been 
performed  by  the  lathe,  among 
which  may  be  mentioned  the  move- 
able  or  slide  rest.  In  the  common 
rcst  which  supports  the  tool,  the 
idea  of  fixing  the  tool  and  pushing 
it  in  the  direction  of  the  parallel 
bed  of  the  lathe,  so  as  to  cause  the 
tool  to  traverse  the  work  parallel 
to  it,  mnst  hâve  been  obvious;  and 
as  this  could  bave  been  easily  ef- 
féded  by  means  of  the  tcrew  and 
luudle,  it  req^ûred  ^Ule  m^nxÀX:^ 
to  Cêrrf  out  the  idea  io  \^  fu\\e%\. 
estent»  by  conatroctinR  a  Te«t  ^^^ 
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allow  of  the  slide  tnfcniifà 
horizontal  or  vertical  plaie  b  m 
direction.     The  machine  dooM 
by  Plnmier  is   neither  moR  h 
less  than  the  slide-rest  and  ibv 
machine  combined:  it  conmtti' 
two  parallel  bars  of  wood  orin 
connected  together  at  both  otn- 
mities  by  bolts  or  keys  of  niBÔEE 
width  to  admit  of  tiie  artiden- 
quired  to  be  planed  :  a  mania 
frame  being  ^aeed  betweoi  tk 
two  barSy  and  motion  being  pm 
to  it  by  a  long  cylindriod  tkrad 
is  capable  of  giving  motioa  tt  s? 
tool  which  may  be  pat  iito  ùt 
sliding   frome,    and   coaieqMti^ 
either  causing  the  screw,  by  mtm 
of  a  handle  at  each  end  ef  it,  t» 
push  or  draw  the  point  or  aiJm 
edge  of  the  tool  either  wir.  Ù 
also  motion  be  given  to  the  tiNlIi 
means  of  guides  upwards  or  doii> 
wards,  it  is  évident  that  any  kU 
of  reticulated  form  can  be  gîvan 
the  work,  as  in  the  machiie  d^ 
scribed  by  Plumier,  which  vm  u- 
tended  for  omamenting  the  hiBdb 
of  knives,  and  vrhich  is  caOed  ly 
Plumier,   ^facAine   à  Memek  it 
Couteau    d'Angleferre,    fin»  iti 
having  been  an  English  iavodiuii 
The  Machine  à  Canneler^  desoibed 
by  Bergeron,  a  mode  of  grooritt 
columns,  is  probably  deriTedfroà 
the  same  source,  from  its  reiein- 
blance  to   the    English  machine. 
The  origin  of  the  planing  machine, 
in  more  récent  times,  is  siid  to 
bave  arisen  from  the  grooving  v 
fluting  of  the  drawing  rollen  sied 
in  cotton  machines,  shortly  aftr 
the  introduction  of  Arkwrigfat's  in- 
ventions. The  patent  of  Sir  Samoel 
Bentham  in  1 793,  for  various  neir 
methods  for  working  wood,  métal 
and  other  materials,  certainly  con- 
templâtes   the    working   of  uwb 
similarly  to   the   tools   emplojed 
in  the    planing    machine,    as  i: 
comprehends  giving   ail  sorts  cf 
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straight,  paraUd,  and  smooth  sur- 
faces and  other  materiala  reqoiring 
tnith,  in  a  manner  more  ezpe- 
ditious  and  perfect  than  can  be 
performed  by  the  uae  ai  axes, 
screws,  planes,  and  other  eatting 
instruments  nsed  by  band  in  the 
usual  way.'* 

Billingsby,  of  Birkenihaw,  took 
out  a  patent  in  1802,  for  boring 
cylinders  in  a  vertical  pœitionf  al- 
though  horizontal  machines  had 
their  advantages.  The  boring  of 
large  cylinders  by  horizontal  ma- 
chines had  long  been  practised  by 
Smeaton^Wilkinson  ,Walker,I>arby, 
and  Boulton  and  Watt,  and  st  But- 
terley  and  other  great  iron-wocks  ; 
but  it  was  many  years  subaeqnently 
that  the  verticd  boring  machines 
came  into  use. 

As  respects  the  introdnctioii  of 
the  first  planing  machines  which 
bave  been  used  during  the  présent 
century,  opinions  are  at  viriance. 
Messrs.  Fox,  of  Derby,  the  eminent 
tool-makers,  state  that  the  first 
machine  employed  for  this  pur- 
pose  was  constrncted  by  Mr.  Fox, 
senior,  in  the  year  1821,  for  the 
purpose  of  plsming  the  inxyoght 
and  cast  iron  bars  used  in  the  âce 
machines  :  the  machine  was  capable 
of  planing  an  article  10  feet  6  inches 
in  length,  22  inches  in  width,  and 
12  inches  in  depth:  others  give 
the  crédit  of  the  inventif  to  Man- 
chester, and  6.  Réunie,  Esq.,  puts 
in  a  claim  for  constructing  a  planing 
machine  with  a  moveable  bed, 
urged  by  an  endless  screw  and 
rack,  andfumished  with  a  revolving 
tool,  so  early  asl820,  having  several 
years  previously  employed  the  prin- 
ciple  for  grooving  and  planing  pa- 
rallel  bars. 

Mr.  Bramah,  in  1811,  employed 
the  revolving  cutter  to  plate  iron. 
Mr.  Clément  states  that  he  made  a 
planing  machine,  for  planing  the 
sides  of  weaving  looms  and  the 
triangular  bars  of  lathes,  previously 
tol820.  Ile  afterwards  constrncted 
a  beautifal  machine  for  planing 
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laif^e  and  smaU  wortL  with  the 
greatest  aoeiincy.  The  bed  moved 
on  rollers,  and  the  tools  eut  both 
ways.  The  beantxfiil  work  exe- 
coted  by  this  tool,  for  Mr.  Babbage's 
calcolating  machine,  évinces  the 
perfection  of  its  performance.  It 
is  thns  by  the  aid  of  automatic 
tools  that  the  greatest  précision  and 
identity  of  parts  in  machinery  is 
prodooed  ;  and  it  is  probable  that, 
ère  long,  the  cinseU  the  file,  and  the 
grindstooe  will  be  banished  from 
tiie  factory,  and  that  nicety  of  parts 
and  uniformity  andsilence  of  action, 
blended  with  the  science  of  con- 
struc^n,  will  eventually  supersede 
the  expensive  and  imperfect  con- 
struction of  the  handicraft  syster 

Totm  wood  is  of  a  reddish  br 
cokrar,  rather  ooarse-grained, 
used  ail  over  India  for  fu* 
and  cabinet-work 

Top  and  Bu4,  in  ahip-buildi. 
gênerai  method  of  workin^  /  / 
SngUsh  plank  (except  in  the  top- 
side)  to  make  good  work  and  con- 
version, whidi  is  by  disposing  of 
tfae  top  end  of  every  plank  withiu 
6  feet  of  the  bnt-end  of  the  plank 
above  or  below  it,  leaving  ail  the 
idanks  to  woik  as  broad  as  possible, 
so  that  every  otber  seam  is  fair 

Top-^imben,  in  ship-building,  the  up- 
permost  timbers  :  the  first  gênerai 
tier  of  timbers  that  reaches  the  top 
of  the  side  are,  or  shonld  be,  called 
top^mbers  ;  those  which  scarf  on 
the  heads  of  the  upper  futtock  are 
called  short  timbers 

Torrieeilian  tube,  in  pneumatics,  a 
glass  tube  named  after  the  inventer, 
open  at  one  end  and  hermetically 
sealed  at  the  other 

TorrieelUan  vaeuum.  This  is  pro- 
dooed by  filling  a  tube  with  mer- 
cnry,  and  aUowing  it  to  descend  to 
sudi  a  hdght  as  to  be  counter- 
balanced  by  the  pressure  of  the 
atmosphère,  as  in  the  barometer. 

Torsion  is  that  force  with  whielv  ^ 

o!  Tcst  aîtet  \\.V^"i>a^xv\^K^^fc^^^^ 
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Tornon-eleetrometer,  an  apparatus 
for  measuring  the  intensity  of  dec- 
tricity 

ToruSf  the  convex  member  of  the 
Tascan  and  lonic  bases.  In  the 
attic  base  there  is  both  an  upper 
and  lower  torus. 

Tossmg,  Tozing^  or  Terloobing,  a  pro- 
cess  consisting  in  suspend^g  ores 
by  violent  agitation  in  water: 
their  subsidence  being  accelerated 
hj  packing,  the  lighter  and  worth- 
less  matter  remains  uppermost 

Towert  an  andent  elongated  vertical 
building,  variously  formed  and  con- 
structed  in  différent  countries 

Toim^a/ZyMansionHouse;  in  France, 
Hôtel  de  VUle  ;  in  Italy,  Palazzo 
Publico  ;  in  Holland,  Stadhaus  ;  an 
édifice  in  which  ail  the  municipal 
laws  and  régulations  and  the  inte- 
rests  of  a  city  are  conducted 

Tracery,  that  spedes  of  pattem- 
work  îformed  or  traced  in  the  head 
of  a  Gothic  vdndow  by  the  mul- 
lions  being  continued,  but  diverg- 
ing  into  arches,  curves,  and  fiowing 
lines  enriched  'with  foUations. 

'*  Each  country  (says  Mr.Garbett 
in  his  'Rudimentaiy  Treatise  on 
the  Prindples  of  Design  in  Archi- 
tecture') bas  had  its  successive 
styles  of  tracery,  and  each  has 
begun  with  the  simple  subdivision 
of  one  arch  into  two,  and  thèse 
sometimes  into  two  again,  fiUing 
up  the  space  between  the  heads 
inth  a  ctrc/e,  as  at  Marburg;  a 
finîed  circle,  as  at  Salisbury  chap- 
ter-house,  and  the  aisles  of  Co- 
logne ;  or  finally  a  foU-^nrele,  as 
at  Westminster,  and  the  derestory 
of  Cologne,  where  it  is  subfoiled  : 
thence  proceeding  to  pack  together 
such  forms  over  an  did  number  of 
lights,  to  which  the  method  of 
continuai  bisectionwould  not  apply, 
as  at  the  aisles  of  York  ;  and  thus 
the  first  kind,  which  may  be  called 
paeked  tracery,  became  complète. 
Déviations  from  the  prindple  of 
jiacking  led  to  the  |^nex«l  tnifi«ni 
absurdly  called  *•  yeometrtcol  ^  iox 
ail  Gothic  tracery  i»  gcometaîvw^ 


none  ia  hand-dmwn.    Thii 
tifùl  purdy  unmeaning  tncm 
sncceeded  in  aU  countries  bytk 
flowing  loop  or  leaf,  and  thâ  by 
the  pecoliar  national  After-Godûc 
Goniany,  however,  as  it  had  bot 
the  first  to  perfect,  was  abo  the 
last  to  abandon  the  '  geometrial' 
tracery, which  continua  tliefe,efei 
into  the  fifteenth  oentnry,  onrPer- 
pendîcnlar  Period.     England  aad 
France,  howerer,  in  the  fbmieeath 
centnry,  abandoned  the  nnmeioiiig 
for  the  flowing  leaf -tracery;  and 
this,  notwithstanding  its  beuity, 
had  hardly  time    to   show  itedf 
befbre  it  was  superseded,  hère  by 
the  perpendicolar,  and  in  Aiaoe 
by  the  flamboyant.     Hence  it  hip- 
pens  that  of  the  three  great  elaiiei 
of  tracery, — geometriod,  flowisg,| 
and  perpendicular, — ^while  the  lut . 
is,  as  every  one  knows,  by  ftr  tbe  j 
commonest  in  England!,  aie  mnt  i 
abondant  kind  in  France  is  flown^  • 
(flamboyant),  and  in  Germaiiygeo-  ! 
metrical,  t.  e.  unmeaning.  j 

«  The  nnmeaning  tracery  of  Ger-  ; 
many  is  very  beantifnl,  and  gene- 
rally  partakes  of  the  padted  chi-  ' 
racter;  the  following  forms,  which  | 
are  the  éléments  of  German  tn- , 
cery,  occurring  very  abondantly.    | 
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"  Tbe  convex-sided  triangle  and 
square  are  placed  in  ail  por- 
tions ïndiffeTently,  and  the  fiime- 
less  treftnls  and  qoatrefoila  are 
frequently  formed  on  tha  baaii  of 
theae  figures  initesd  of  the  cir- 
cle.  The  foilinga  and  snbfoilings, 
fonued  b;  a  rery  narrow  bat  deep 
chamfered  member,  leave  their 
Uitle  spandrils  (callcd  lya  by  dut 
workmen)  entireljr  open,  thol  pro- 
ducing  idmogt  the  lightnesB  of 
métal -work. 

"  Tbe  Germans  aetzed  on  the 
idea  olgroalh,  and  the  budding  and 
Bproutiog  expreseioo  ;  but  perhapa 
thoFrench  were  mostsuccewful  in 
incrpasiag  tbe  aspiring  expression  : 
by  a  ahght  change  in  the  prevail- 
ing  forma  of  the  flowiag  tracety, 
tbej  converted  the  ioops  or  leayes 
into  flame-like  forms,  till  the 
flamboyant  buildings  appeared  not 
vegetating,  as  in  Gennany,  but 
ùiazing  frôm  the  foundation  to  the 
bristlingfiDiala.  The  différence  be- 
tween  this  style  of  tiacery  and  our 
own  flowing  style  (eiempliâed  in 
the  weat  window  at  Yorii),  is,  that 


£ngliih  luf-Encerr. 


while  the  upper  enda  of  our  Ioops 
or  leaves  are  rouDd  or  simply 
poïnted,  i.  e.  vith^ni(«  onglet,  the 
upper  ends  in  Âance  ternûnate, 
Ijke  the  lower,  in  anglei  o/tontacl 
(those  formed  by  two  cunes  that 
bave  a  commou  tsngent).  It  nas 
neceasary  to  the  le^y  effect  that 
the  loteer  angle»  ihoald  be  tan- 
\  to  tiie  dame-like  ef- 


Fraaeli  lUmbajtDt  tncny. 

dnile;  «nd  hence  some  eittnplei 
of  flamboyant  traeery,  tumed  up- 
side  down,  form  a  kind  of 

"  Our    Muntrymen,    bowev 
adopted  a  meChod  which  vas 
conduciTe  ta  the  aspiring  ex, 
aion,  aitd  vhich  conducted  theL      ,  ' 
a  style  leii  lich  and  certajaly  les.'^  ^ 


nried  tban  aiiy  of  the  other  After- 
Gothics.  Erroneously  supposing 
that  an  abundance  of  vertic^  lines 
nonid  increase  this  character,  thej 
were  led  to  couvert  ail  the  flowing 
Unes  of  the  window  traeery  into 
vertical  onea,  ta  omit  the  capitals 
of  nearly  ail  the  smaller  sbaÂs  or 
ehsftlets,  thus  coarertiag  whbt  had 
been  blank  arcade*  into  mère 
panels,  and  then  to  multiply,  dî- 
miniah,  and  eitend  thèse  panels 
and  endleaa  répétition  o(  -tcr^tal.', 
line»  OT«r  wer^  -çsjA  tA  'Oat  '-ms»-* 
rior,  and,  va  ftmvi  \ïiiiSiïi^i  =**■* 
of  the  catMiot." 
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Traetionf  in  mechanics,  is  the  act  of 
drawing  a  body  'along  a  plane, 
usually  by  the  power  of  men,  ani- 
mais, or  steam;  as  when  a  vessel 
is  towed  on  the  surface  of  water,  or 
a  carriage  moved  upon  a  road. 
The  power  exerted  in  order  to  pro- 
duce this  effect  is  called  ^e  force 
of  traction. 

Numerous  experimentshave  been 
made  for  the  purpose  of  ascertain- 
ing  the  value  of  a  force  so  exerted  ; 
and  when  men  are  employed  to 
draw  laden  boats  on  canals,  it  is 
found  that  if  the  work  be  continued 
for  several  days   successively,  of 
eight  hours  each,  the  force  of  trac- 
tion is  équivalent  to  a  weight  of 
31-^  tbs.  moved  at  the  rate  of  2  feet 
per  second,  or  1-^  mile  per  hour,  (it 
being  iinderstood  that  such  weight 
is  imagined  to  be  raised  verticaJly 
by  means  of  a  rope  passing  over  a 
puUey,  and  drawn  in  a  horizontal 
direction.)     The  force  of  traction 
exerted  when,  without  moving  from 
his  place,  a  man  pulls  horizontally 
against  a  weight  so  suspended,  is 
estimated  at  70  tbs.    The  action  of 
a  horse  in  drawing  a  vessel  on  a 
canal  is  said  to  be  équivalent  to  a 
weight  of  180  Ibs.  raised  vertically, 
as  above  supposéd,  with  a  velocity 
of  3^  feet  per  second,  or  2^  miles 
per  hour;  but  this  estimate  has 
been  considered  too  high;  and  from 
experiments  which  bave  been  made 
on  the  power  of  horses  io  waggons, 
carts,  and  coaches,  on  level  ground, 
it  is  found  that  the  force  of  traction 
exerted  by  a  stout  horse  is  équiva- 
lent to  80  tbs.  raised  at  the  rate  of 
4§  feet  per  second,  or  3  miles  per 
hour.      Tredgold    considers    that 
a  horse  exerts  a  force  of  traction 
expressed  by  125  tbs.  raised  at  the 
rate  of  3f  feet  per  second,  or  2^ 
miles  per  hour.    A  man  or  a  horse 
can,  however,  double  his  power  of 
traction  for  a  few  minutes  without 
being  injured  by  the  exertion  ;  and 
when  the  carriage  is  in  motion,  so 
that  the  friction  on  the  ground  is 
alone  to  be  overcome,  a  horse  can 


draw,  during  a  short  time,  on  i 
level  road,  a  weight  exceediogi 
1500  tbs. 

The  force  of  traction  is  found  to 
vary  nearly  with  the  term  {w—tf, 
where  w  is  the  greatest  walkiogj 
velocity  of  a  man  or  horse  when 
unresisted  (6  feet  per  second,  or  4 
miles  per  hour,  for  a  man,  and 
10  feet  per  second,  or  6}  miles  per 
hour,  for  a  horse),  and  v  is  the 
velocity  with  which  the.  vessel  or 
carriage  is  moved.  From  theoreti- 
cal  considérations  it  has  been  de- 
termined  that  the  greatest  effect  is 
produced  when  the  'velocity  of  the 
object  mqved  is  one-third  of  that 
with  which  the  man  or  animal  can 
walk  when  unresisted. 

If  a  wheel-carriage  were  situated 
on  a  level  plane  which  opposed  no 
résistance,  it  is  évident  that,  what- 
ever  were   the    diameter   of  -  the 
wheels,  the  smallest    conceivable 
power  of  traction  appUed  to  the 
axle  would  suffice  to  pat  the  car- 
riage in  moticm.  But  when  a  wheel 
in  moving  méets  with  an  obstade 
on  the  ground,  that  ohstade  is 
'  pressed  at  the  point  of  contact  bj 
a  force  acting  in  the  direction  of  a 
Une  drawn  to  it  from  the  centre  of 
the  wheel,  and  arising  from  that; 
part  of  the  weight  which  is  snp-j 
ported  by  the  wheel,  togetherwithi 
the  force  of  traction  ;  therefore,bj  i 
the  *  resolution  of  forces,'  the  ratio 
between  the  résistance  which  is  to 
be  overcome  by  the  moving  power 
and  the  weight  on  the  wheel  will 
become  less  as  the  diameter  of  the 
wheel  is  increased  :  also  the  roost 
advantageous  direction  in  whicb 
the  force  of  traction  can  b'e  exerted 
is  perpendicular  to  the  Une  of  press- 
ure drawn  from  the  centre  of  the 
wheel  to  the  obstacle.     But  the 
height  of  the  wheels  cannot  exceed 
certain  Umits,  depending  on  the  ose 
to  which  the  carriage  is  applied; 
and  when  the  latter  has  four  wheels, 
the  height  of  those  which  are  in  ! 
front  must  be  such  only  as  will' 
allow  it  to  be  tumed  round  withiD  | 
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a  given  -space  :  also,  when  a  horse 
is  employed  to  move  a  carnage, 
attention  must  be  paid  to  the  con- 
ditions under  which  his  power  may 
be  advantageously  exerted. 

It  was  first  observed  by  M.  De- 
parcieux,  and  published  in  the 
*  Mémoires  de  l'Académie  des  Sci- 
ences/ 1 760,  that  horses  draw  heavy 
loads  rather  by  their  weiglit  than 
by  their  muscular  force.  Sir 
David  Brewster  bas  also  remarked, 
that  when  the  résistance  is  great, 
a  horse  lifts  both  its  fore-feet  from 
the  ground  ;  then,  using  his  hinder- 
feet  as  a  fulcrum,  he  allows  his 
body  to  descend  by  its  weight,  and 
thus  overcomes  the  obstacle  :  and 
it  may  be  added,  that  when  this 
action  takes  place  with  a  two- 
wheeled  carnage,  if  the  loading  is 
disposed  so  that  some  portion  of  it 
may  press  on  the  horse's  back,  the 
effect  of  the  animal's  weight  \?ill 
thereby  be  increased.  Now,  if  the 
traces,  or  the  shafts  of  the  carriage, 
were  attached  to  the  horse's  collar, 
near  his  centre  of  gravity,  a  Une 
imagined  to  be  drawn  from  the 
latter  point  to  his  hinder-feet  may 
represent  his  weight,  and  a  Une 
drawn  perpendicidarly  from  his 
feet  upon  a  plane  passing  through 
the  traces  or  shafts  may  represent 
the  lever-  of  résistance  :  but  while 
the  former  Une  remains  the  same, 
this  lever  becomes  less  as  the  plane 
of  traction  (that  of  the  traces  or 
shafts)  incUnes  more  upwards  from 
the  wheel  ;  and  therefore,  in  order 
that  the  power  of  the  horse  may  be 
advantageously  applied,  the  dia- 
meter  of  the  wheel  should  be  as 
smaU  as  is  consistent  with  other 
circumstances. 

Experiments  hâve  shown  that 
when  the  angle  of  traction,  as  it  is 
caUed,  that  is,  the  angle  which  the 
plane  of  the  traces  makes  with  the 
road  on  which  the  carriage  is  mov- 
ing,  is  15  or  16  degrees,  a  horse 
pulls  with  good  effect;  and  the 
height  of  the  point^  at  which  the 
traces  are  attached  to  a  horse's 
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coUar  being  about  4  feet  6  inches 
from  the  ground,  it  foUows  that,  in 
order  to  obtain  this  incUnation,  the 
lower  extremities  of  the  traces  or 
shafts  should  be  2  feet  3  inches 
from  the  ground. .  In  gênerai,  how- 
ever,  in  two-wheeled  carnages  tht 
height  of  thèse  extremities  is  about 
3  feet. 

As  an  example  of  the  force  of 
traction  exerted  by  steam,  it  may  '  . 
be  stated,  that  on  a  level  Une  of 
railway,  an  engine  with  an  11-inch 
cyUnder,  and  having  an  effective 
pressure  of  50  ibs.  per  square  inch 
in  the  boiler,  drew  50  tons  at  the 
rate  of  30  miles  per  hour,  working  I 
10  hours  daily  ;  and  that  the  same 
engine,  with  an  equal  pressure  in 
the  boiler,  drew  160  tons  at  the 
rate  of  15^  miles  per  hour. 

Trailf  a  running  enrichment  of  leaves 
flowers,  tendrils,  &c.,  in  the  hoUo' 
mouldings  of  Gothic  architecture 

Trail-board^f  in  ship- building,  tht. 
carved  work  between  the  cheeks  ; 
that  which  is  fastened  to  the  knee 
of  the  head 

Trailing  springa,  the  springs  fixed  on 
the  axle-boxes  of  thetraiUngwheels 
of  a  locomotive  engine,  which  bear 
sUghtly  against  the  side  frames,  so 
as  to  leave  as  much  weight  as  pos- 
sible upon  the  driving  springs,  and 
to  assist  in  deadening  any  shock 
which  may  take  place 

Trailing  wheelSf  the  wheels  placed 
behind  the  driving  wheels  of  a 
locomotive  engine 

TVammel,  a  rod  of  iron  or  wood, 
vrith  sUding  pièces  having  points, 
which  can  be  fixed  at  any  distance 
apart  ;  used  for  drawing  large  cir- 
cles,  or  setting  off  distances 

Transeptt  the  transverse  portion  of  a 
cruciform  church;  that  part  which 
is  placed  between  and  extends  be- 
yondthose  divisions  of  the  building 
containing  the  nave  and  the  choir 

Transit f  a  term  expressing  the  pas- 
sage of  a  railway  train,  &c.  In 
astronomy,  the  passage  of  any  hea- 
venly  body  over  a  larger  one,  as 
Mercury  or  Yenuii  oNct  \\!kfc  ^q:^»     \ 
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TVwmtion,  as  applied  to  the  architec- 
ture of  the  middle  and  later  âges, 
the  progress  of  changing  from  one 
style  toanother.  Therewereseveral 
periods  of  transition  :  Romanesque 
to  Saxon,  Norman  to  Early  English, 

*  Early  English  to  Decorated,  from 
the  Decorated  to  the  Perpendicular 
to  that  of  the  Tudor  and  to  that  of 
the  Elizabethan  âge. 

Transomy  a  horizontal  mnllion  or 
cross-bar  in  a  window.  The  most 
ancient  examples  are  found  in  the 
Early  English  style. 

Trofuom,  in  carpentry,  a  thwart-beam 
or  lintel  o\er  a  door.  In  ship- 
building,  certain  timbers  extending 
across  the  stem-post  of  a  ship, 
to.  fortify  and  strengthen  it.  In 
mathematics,  the  Tane  of  an  in- 
strument called  a  cross-staff,  being 
a  pièce  of  wood  fixed  across,  with 
a  square  socket  upon  which  this 
slides. 

Tratuparencyf  that  quality  of  certain 
bocQes  by  which  they  transmit  the 
rays  of  Ûght,  in  contradistinction 
to  opacity 

Transposition,  in  music,  the  changing 
a  tune  or  lesson,  and  putting  it  into 
a  higher  or  lower  key  or  clef 

Tremstra,  horizontal  timbers  in  the 
roof  of  a  building.  The  tenu  is 
applied  to  the  transverse  beams  of 
a  gallery  which  extend  from  side 
to  side  and  connect  the  ribs,  in  the 
same  manner  as  thèse  horizontal 
pièces  connect  the  axis  or  princi- 
pals  of  a  roof. 

Transverse,  in  geometry,  something 
that  goes  across  another,  from  cor- 
ner to  corner,  like  the  diagonals  of 
a  square  or  parallelogram 

Transyte,  a  narrow  or  triforial  pas- 
sage 

Trapezium,  in  geometry,  a  plane 
figure  contained  under  four  right 
lines,  of  which  neither  of  the  oppo- 
site sides  are  parallel 

TVapezoid,  an  irregular  figure  whose 
four  sides  are  not  parallel,  resem- 
bling  a  trapezium 

TVaveUer,  in  navigation,  a  sort  of 
fhimble,  whose  diametet  \%  xkolOû. 
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larger,  in  proportion  to  the  breadth 
of  its  sur&ce,  than  the  common 
ones:  it  is  intended  to  fadlitate 
the  hoisting  and  lowering  the  top- 
gallant  yards  at  sea 

Travelling  crâne,  a  crab  fixed  on  a 
carnage  which  may  be  moved  upon 
rails  across  a  building,  and  the 
cross-rails,  together  with  the  car- 
nage, moved  lengthwise  upon  other 
rails  fixed  at  or  near  the  top  of  the 
building 

Traverse  sailing,  in  navigatioD,  is  the 
variation  or  altération  of  a  ship's 
course  occasioned  by  varions  causes; 
or  it  is  a  compound  course'  in  which 
several  différent  courses  and  dis- 
tances are  known 

Traverse-table,  in  navigation,  is  the 
same  as  a  table  of  différence  and 
departure,  ready  calculated  for  any 
distance  under  100  miles 

Treadle,  a  leva*  or  frame  connected 
by  a  rod  to  the  crank  of  a  foot- 
lathe,  to  give  motion  to  the  crank- 
shaft  :  it  is  pressed  dovm  by  the 
left  foot  of  the  tumer,  and  raised 
by  the  centrifugal  force  of  the  fly- 
wheel  or  large  pulley  which  is 
fixed  on  the  shaft 

Treasury,  a  building  or  an  apartment 
where  money  or  valuables  are  de- 
posited 

Tree-nails,  or  Trenneb,  in  ship- 
building,  long  cyhudrical  wooden 
pins 

Tre/oil,  an  omament  formed  by 
mouldings  so  arranged  as  to  re- 
semble the  trefoil  or  three-leaved 
clover 

Trellis,  a  gâte  or  screen  of  open  work; 
lattice-work  either  of  métal  or 
wood 

Trench, a dàtch;  adefenceforsoldiers. 
Trenches,  approaches,  or  attacks, 
are  works  carried  on  by  besî^en, 
with  parapets  for  the  men  to  gain 
ground  and  draw  near  a  citadd  or 
fortification  :  if  the  ground  be  hard 
or  rocky,  trenches  are  raised  above 
it  with  fascines,  bags  of  earth,  &c; 
but  if  the  earth  can  be  easily  dug. 
then  a  ditçh  or  way  is  sunk,  and 
^d^d  with  a  parapet  next  to  the  i 
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besieged,  the  depth  being  com- 
monly  about  six  or  seven  feet, 
and  the  breadth  seveii  or  eight 
feet. 

Trendf  in  naidgation,  to  bend,  to  lie 
in  a  particuliur  direction 

Trestle'treeSf  in  ship-building,  two 
stroog  bars  of  timber  fixed  hori- 
zontally  on  the  opposite  sides  of 
the  lower  mast-head,  to  support 
the  frame  of  the  top  and  the  weight 
of  the  topmast 

IVet,  an  allowance  in  weight  for 
waste  or  impurities 

Triangle^  a  figure  bounded  by  three 
sides,  and  consequently  containing 
three  angles.  Triangles  are  of  the 
several  kinds,  plane  or  rectilinear, 
spherical,  and  curvilinear. 

TribometeTy  in  mechanics»  a  term 
applied  to  an  instrument  for  esti- 
mating  the  friction  of  metals 

Trihunea,  magistrates  among  the  old 
Romans,  chosen  to  préserve  the 
privilèges  and  secure  the  liberties 
of  the  people  against  the  power  and 
encroachments  of  thQ  nobles:  at 
first  their  numberwasbuttwo,and 
thèse  afterwards  associated  three 
more  to  them,  whose  number  viras 
in  process  of  time  increased  to  ten. 
Their  authority  was  so  great  that 
they  could  assemble  the  people  for 
what  purposes  they  pleased,  hinder 
the  délibérations  of  the  senate,  ap- 
prove  or  annul  its  decrees,  sumnion 
the  other  magistrates'  before  the 
people,  and  also  their  own  col- 
leagues  and  associâtes  :  they  virent 
so  far  as  sometiraes  to  imprison 
consuls  and  fine  dictators.  At  first 
their  jurisdiction  reached  but  a 
mile  out  of  the  city  of  Rome,  but 
some  time  afterwards  it  yn&  ex- 
tended  into  the  provinces.  Thèse 
officers  kept  their  doors  open  day 
and  night,  to  receive  such  of  the 
common  people  as  sought  for  shel- 
ter  with  them.  The  office  grew 
into  so  much  authority  and  honour, 
that  the  greatest  men  in  the  state 
chose  it,  and  by  clashing  with  the 
consuls  and  senate  occasioned  great 
tumults.    There  were  also  miUtary 
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tribunes,  but  their  powers  were 
more  linîited. 

Tributet  in  mining,  a  proportion  of 
the  ore  which  the  workman  bas 
for  his  labour.  Tributers  gene- 
raUy  work  in  gangs,  and  bave  a 
limited  portion  of  a  Iode  set  them, 
called  a  'tribute  pitch,'  beyond 
which  they  are  not  permitted  to 
work,  and  for  which  they  receive  a 
certain  portion  of  the  ore,  or  so 
much  in  the  poond  as  agreed  upon 
in  value  of  what  they  raise. 

TWcImnim,  the  eating-room  of  a  Ro- 
man bouse;  so  cidled  because  in 
gênerai  it  contained  couches  upon 
which  the  ancients  or  their  guests 
reclined  at  their  meals.  The  term 
was  also  applied  to  the  couches 
themselves. 

Triforiwny  the  gallery  or  open  space 
between  the  yaulting  and  the  roof 
of  the  aisles  of  a  church,  generally 
lighted  by  vrindows  in  the  extemal  / 
wall  of  the  building  and  opening  to  ^ 
the  nave,  choir,  or  transept  over 
the  main  arches.  In  the  Temple 
church  it  is  built  around  the  nave, 
and  has  a  curions  and  singular 
effect. 

TriglyphSf  in  architecture,  omaments 
repeated  at  equal  intervais  in  the 
Doric  frieze.  Each  triglyph  con- 
sists  of  two  entire  gutters  or  chan- 
nels  eut  to  a  right  angle,  called 
glyphsy  and  separated  by  their  in- 
terstices, called/ermema,  from  each 
other  as  well  as  from  two  other 
half-diannels  that  are  formed  at 
the  sides. 

Trigonometrt/t  the  art  of  measuring 
triangles,  or  of  calculating  the  sides 
of  any  triangle  sought,  either  plain 
or  spherical.  (See  Ordnance  Sur- 
vey.) 

Trim,  in  navigation,  the  best  posture 
of  a  ship*s  proportion  of  ballast, 
arrangement  of  sails,  and  position 
of  masts,  with  a  view  to  her  sailing 
well 

Trimmer,  a  pièce  of  timber  inserted 
in  a  roof,  floor,  wooden  partition, 
&c.,  to  support  the  ends  of  any  of 
the  joists,  rafters,  &c. 
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JVingle,  in  architectare,  a  name  com- 
mon  to  several  little  square  mem- 
ben  or  ornaments,  as  regrets, 
lestets,  and  platbands 

Tripod,  any  ntensil  or  article  of  for* 
niture  supported  npon  three  feet 

Tr^tict  a  tablet  in  three  dÏTisions, 
to  open'  and  shut,  the  two  oater 
folding  oyer  the  centre  one  when 
closed 

TVisectûmi  the  division  of  a  Une,  an 
angle,  &c.  into  three  equal  parts 

TroehiluSf  a  hollow  moidding;  also 
called  scotia;  constantly  occurring 
in  the  bases  of  the  classical  orders 
of  architecture 

Trochoid,  in  geometry,  a  particnlar 
description  of  curve  generated  by 
the  motion  of  a  wheel 

Trapicsy.  two  lesser  circles  on  the 
globe  or  sphère  ;  one  on  each  side, 
distant  23^°  firom  the  equator, 
which  are  the  bounds  or  limits  of 
the  sun's  déviation  from  the  equa- 
Hor  :  at  his  approach  to  thèse  cir- 
cles the  Sun  seems  to  stand  still 
for  a  few  days,  and  then  retums 
towards  the  equator  again  :  that 
on  the  tiorth  side  is  called  the 
tropic  of  Cancer,  and,  when  the 
sun  is  there,  makes  our  longest 
day;  and  that  on  the  south  side 
is  called  the  tropic  of  Capricom, 
and  causes  the  longest  night. 

TroubleSf  in  mining,  faults  or  inter- 
ruptions in  the  stratum 

TruckSy  in  navigation,  circular  flat 
pièces  pf  elm,  with  a  small  sheave 
on  each  side,  fixed  upon  the  upper 
end  of  flag-stafis,  and  used  to  reeve 
the  halliards 

Trvncated,  in  geometry,  a  pyramid 
or  cône,  the  top  or  vertex  of  which 
is  eut  oâf  by  a  plane  parallel  to  its 
base 

TrunJe  eugmcy  a  marine  steam  engine 
used  for  diriving  a  propeller:  the 
cylinder  is  fixed  horizontally 

Trunkingt  the  process  of  extracting 
ores  from  the  slimes  :  the  ores  sub- 
sequently  undergo  the  process  of 
racking  and  tossing 

TrurmUma,  knobs  of  métal  in  pièces 
of  ordnance  which  project  from 
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the  sides  and  bear  the  guns  on  the 
cheeks  of  the  carriage 

TVmw,  the  collection  of  timbers  form- 
ing  one  of  the  principal  supports  to 
a  roof,  framed  together  to  give  ma- 
tual  support  and  to  prevent  strain- 
ing  or  distortion  ôx»m  the  super- 
incumbent  weight 

TVtff»,  to  strain,  support  or  keep  tight: 
a  trassed  roof  is  one  which  by  means 
of  the  tie-beams,  raftersyking-posts, 
&c.,  is  strained,  or  held  togetha  in 
its  proper  position 

TVuMtn^,  in  carpentry  and  ship-build- 
ing,  a  séries  of  diagonal  braces  dîs- 
posed  in  triangles,  the  sides  of 
which  give  to  each  other  a  mutnal 
support  and  counteraction 

Trussing'bedSt  in  Tudor  times,  were 

,  beds  which  packed  into  chests  fsr 
travelling  :  in  cases  of  fréquent  re- 
moval,  they  must  hâve  been  foond 
very  convenient.  John  of  Ghent 
seems  to  bave  always  slept  in  sucb 
beds. 

Tuby  a  cast-iron  cylinder  pat  in  the 
shaft  instead  of  bricking,  for  the 
purpose  of  beating  out  the  water 
and  making  it  rise  to  a  level 

TuheSf  in  locomotive  engines,  are  of 
brass  or  iron,  about  two  inches 
outside  diameter.  They  are  of  the 
same  length  as  the  boiler,  and  fixed 
in  it  by  a  ferrule  driven  in  at  each 
end,  which  makes  them  steam- 
tight.  They  are  surrounded  with 
water  extemally,  and  întemally 
open  to  the  atmosphère  by  the 
chimney.  The  heated  gases  and 
smoke  from  the  fire  pass  through 
them,  and  they  are  thus  the  means 
of  rapidly  generating  steam.  The 
number  of  tubes  in  boilers  varies 
from  60  to  70  up  to  above  200, 
according  to  the  power  of  the 
engine. 

TubeferrvleSy  in  locomotive  engines, 
slightlytapered  hoops,  one  of  which 
is  driven  in  at  each  end  of  each 
tube,  to  fix  it  securely  in  the  boiler: 
formerly  they  were  made  of  steel 
and  iron;  now,  cast-iron  ferrules 
are  found  to  answer  very  well 

Tube  pluffSt  in  locomotive  engines, 
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are  formed  of  tapered  iron  or  wood, 
and  used  for  driving  into  the  end  of 
a  tube  when  burst  by  the  steam 

Tube plug-ram,  in  locomotive  engines, 
a  long  rod  with  a  socket  end,  into 
whîch  the  plug  fits,  and  is  thus 
driven  into  the  burst  tube,  and  the 
plug-ram  withdrawn 

Tubular  Boilers.  Boilers  of  an  an- 
gular,  prismatic,  or  indeed  any  but 
a  cylindrical  form,-— or  even  then 
if  not  made  of  wrought  métal, — be- 
come  the  peculiar  seat  of  danger 
in  high-pressure  engines;  and  ail 
sorts  of  safety  apparatus,  as  well 
for  preventing  too  great  a  pressure 
as  for  avoiding  other  sources  of 
danger,  are  but  uncertain  in  their 
opération,  and  not  to  be  depended 
upon.  The  great  object  to  be  sought 
is  so  to  construct  boilers  that  their 
explosion  may  not  be  dangerous  in 
its  resuit. 

This  condition  has  been  approxi- 
mated  j»  by  the  invention  and  ap- 
plication of  tubular  boilers  ;  but  it 
would  seem  that  thèse  hâve  been 
suggested  rather  by  the  necessity 
of  providing,  for  many  technical 
purposes,  and  particularly  for  steam 
carnages,  boilers  of  less  content 
and  weight,  than  by  the  désire 
of  removing  or  lessening  danger 
from  explosion.  Tubes  should  hâve 
that  form  which  is  best  adapted 
to  resist  pressure,  viz.  the  cy- 
lindrical. if  they  are  of  small  dia- 
meter,  of  not  too  great  thickness, 
and  of  suitable  material,  they  may 
be  made  to  carry  out  the  before- 
named  principle  ;  t.  e.  they  them- 
selves,  in  case  of  bursting,  ^vill  not 
cause  any  dangerous  conséquences 
to  the  neighbouring  persons  or  pro- 
perty.  This  has  been  amply  proved 
by  expérience. 

Uirfortunately,  however,  there 
are  no  tubular  boilers  which  satisfy 
ail  conditions  required.  The  sub- 
ject  is  often  mentioned  as  one 
of  little  diificulty,  easy  of  décision, 
and  imencumbered  with  practical 
obstacles  ;  but  such  is  the  langnage 
only  of  the  prejudiced  and  the  in- 
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experienced.  To  arrive  at  the  truth, 
it  must  be  .sought  with  long-con- 
tinued  persévérance,  and  with  no 
small  share  of  physical  knowledge, 
as  the  subject  is  beset  with  diffi- 
culties  on  every  side. 

It  becomes  a  most  complex  pro- 
blem  to  construct  a  tubular  boiler 
for  a  large  supply  of  steam,  by  rea- 
son  of  the  difficulty  of  arranging 
and  Connecting  the  great  number 
of  tubes  it  must  contain  into  one 
convenient  whole.  The  modem 
English  locomotive  boilers  cannot 
be  legitimately  called  tubular  boil- 
ers, because  they  fail  altogether  in 
the  grand  distinguishing  qualîty  of 
ail  such, — namely,  the  small  dia- 
meter  of  the  generating  apparatus: 
the  tubes  of  thèse  boilers  are  no- 
thing  more  than  a  splitting-up  or 
subdivision  of  the  fire-tube  of  the 
Trevithick  steam-carriage  boiler. 
From  their  great  outer  diameter, 
locomotive  boilers  do  not  avoid 
the  evil  of  the  old  capacious  form, 
and  therefore  do  not  diminish  the 
objection  to  it:  they  hâve  also  a 
defect  in  the  close  proximityof  the 
tubes  to  each  other,  whereby  the 
water  space  between  them  is  ren- 
dered  too  confined,  and  the  heated 
tubes  become  liable  to  be  laid  bare 
of  water.  This  circumstance  gives 
the  key  to  the  wQll-known  fact, 
that  the  tubes  become  so  soon  de- 
stroyed,  or,  at  least,  require  con- 
stant repair,  and  add  to  the  mischief 
occasioned  by  their  expansion, 
through  their  connection  vnth  the 
end  plates  of  the  cylindrical  part  of 
the  boiler.  It  is  évident  that  from 
the  passage  upwards  of  the  steam 
formed  among  the  lower  tubes,  the 
upper  ones  must  be  most  liable  to 
be  uncovered  with  water;  while 
thèse,  being  exposed  to  the  hottest 
part  of  the  fire  current,  are  most 
likely  to  veceive  damage  there- 
from. 

A  tubular  boiler  ought  to  pré- 
serve, as  much  as  possible,  the  tu- 
bular form  in  ail  its  parts  ;  or,  at 
least,  the  larger  portions  ought  to 
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be  cylindrical,  and  not  of  too  great 
diameter,  or  should  l)e  so  strongly 
made  that  the  tabès  should  form 
the  weakest  part  of  the  whole 
boiler.  The  tubes  thernselves  should 
be  of  such  diameter,  and  be  con- 
structed  of  such  métal,  that  in  case 
of  thebr  actual  bursting,  no  dan- 
gerous  explosion  may  ensue.  This, 
however,  is  only  possible  when 
their  thickness  is  so  small,  and 
the  métal  of  such  a  kind,  that 
bursting  takes  place  by  a  compara- 
tiyely  small  internai  pressure»  and 
is  foUowed  by  only  a  ripping  open 
of  the  tube,  and  not  a  scattering 
about  of  massive  fragments.  Under 
ail  drcumstances,  however»  the 
tubes  must  be  the  sole  generating 
vessels:  they  alone  must  receiye 
the  action  of  the  lire,  and  be  ex- 
posed  to  its  destructive  influence. 
Ail  other  and  larger  vessels,  or 
parts  connected  with  the  tubes, 
should  be  most  carefuUy  protected 
from  not  only  this  but  ail  other 
dangerous  influences,  in  order  that 
they  may  remain  in  their  original 
proved  condition  of  strength. 

Only  such  a  tubular  boiler  as 
fulflls  ail  thèse  conditions  can  be 
called  a  safe  one.  In  its  use  there 
is  no  further  danger  from  high- 
pressure  steam,  and  near  it  its 
owner  may  repose  undisturbed  by 
a  care  for  the  safety  of  life  or  pro- 
perty. 

The  requisites  in  the  use  of  the 
tubes  are  the  foUowing: — They 
must  be  placed  in  such  a  position, 
with  regard  to  the  fumace,  that  the 
flame  may  act  upon  them  in  the 
most  favourable  manner,  and  that 
the  beat  may  be  absorbed  as  com- 
pletely  as  possible. — They  must 
hâve  such  a  proportion  between 
their  length  and  diameter,  that 
neither  the  ebullition  in  them  may 
become  too  violent,  and  the  water 
be  thereby  ejected  from  them,  nor 
that  they  become  warped  or  made 
crooked  by  the  beat. — They  must 
properly  convey  away  ail  the  gene- 
rated  steam,  and  be  regularly  sup- 


plied  with  water. — ^They  most  be 
connected  with  the  main  part  of 
the  boiler  in  such  a  manner,  that 
in  case  of  a  rupture  of  one  of  them, 
the  whole  content  of  vniter  and 
steam  cannot  suddenly  and  dan- 
gerously  discharge  itsielf.  —  They 
must  lie  so  deep  under  the  gênerai 
water-level  of  the  boiler  (in  the 
receivers  or  separators),  that  some 
considérable  nnldng  of  the  water 
may  be  allowed  to  teke  place  with- 
ont  leaving  any  of  them  empty; 
and  in  case  the  latter  effect  shoiàd 
occur,  such  tubes  must  first  be 
emptied  as  are  least  exposed  to  the 
beat  of  the  fumace. — Lastly,  they 
must  be  connected  with  each  other 
in  such  manner  that  no  destructive 
expansion  may  be  allowed  to  take 
place,  and  that  ail  may  be  easily 
and  conveniently  deanised  of  the 
earthy  matters  deposited  in  them. 
The  larger  portions  of  the  boiler, 
or  receivingvessels,  may  ^ttamsdves 
consist  of  tubes  of  a  larger  diame- 
ter, or  may  form  flat  chambers, 
constructed  of  a  strengtii  to  with- 
stand  a  very  high  pressure  (say 
400  to  500  fts.  per  square  indi)  : 
this  involves  no  diflUcolty.  The 
diameter  of  the  receivers  should 
not,  where  it  can  be  avoided,  ex- 
ceed  16  inches,  and  they  should  be 
constructed  of  plate  iron  ofat  least 
f  of  an  inch  thick,  secorely  and 
exactly  riyeted  together  into  a  cy- 
lindrical  form.  When  it  is  neces- 
sary  that  they  should  be  capadoos, 
their  length  should  be  increased, 
and  not  their  diameter  beyond  that 
specified,  or  their  number  shoold 
be  greater.  Their  covering  lids 
may  be  flat  and  of  cast  iron,  but  of 
considérable  thickness  (1^  to  2 
inches),  and  thèse  must  be  con- 
nected to  the  cylinders  securely, 
and  in  such  a  way  that  they  may 
be  easily  taken  off  when  deaning 
is  required.  They  must,  under  ail 
circumstances,  be  entirely  removed 
from  ail  strong  action  of  the  flre, 
and  must  at  most  be  exposed  only 
to  such  currents  as  bave  discharged 
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the  greatest  portion  of  their  beat 
against  the  generating  tubes.  In 
order  to  préserve  tbem  from  rust, 
their  internai  and  extemal  surfaces 
may  be  covered  with  several  coats 
of  oil-varnish,  and  the  coating  i^- 
newed,  at  least  on  the  inside,  every 
year. 

Since  thèse  receivers  or  larger 
parts  of  the  boîler  usually  serve 
as  separators,  and  as  means  of  con- 
nection between  the  generating 
tubes,  they  must  be  perfectly 
adapted  to  fùlfil  thèse  purposes. 
As  separators,  they  must  efficiently 
separate  the  steam  from  the  watér, 
so  that  none  of  the  latter  may  pe- 
netrate  into  the  working  parts  of 
the  engine;  and  to  this  end  the 
water  surface  in  them  must  be  of 
suf&cient  extent.  In  order  that  the 
water  may  not  rise  to  a  dangerous 
height  in  them  by  violent  ebulli- 
tion  in  their  tubes,  their  water 
space  must  bear  a  certain  propor- 
tion to  that  of  the  tubes  and  the 
other  parts  of  the  boiler.  The 
steam  room  in  them  must  aiso  be 
proportioned  to  the  content  of  the 
engine  cylinder  ;  so  that  the  press- 
ure may  not  be  too  much  lessened 
by  the  discharge  into  the  engine, 
and  a  foaming  of  the  water  thereby 
be  caused. 
Tubular  Bridgea  are  those  in  which 
the  requisite  strength  and  rigidity 
are  obtained  by  disposing  the  mate- 
rials  in  the  form  of  a  horizontal 
tube,  through  which  the  passage  is 
formed  for  the  traffic.  They  are 
to  be  distinguished  from  trussed 
bridges,  which,  when  constructed 
of  timber  and  covered  over,  as  in 
several  of  the  American  bridges, 
resemble  a  tube,  or  two  or  more 
parallel  tubes,  being  formed  en- 
tirely  without  trussing,  and  there- 
fore  admitting  of  construction  vrith 
iron  only.  Tubular  bridges  are  to 
be  regarded  as  an  original  and 
highly  important  invention,  admi- 
rably  adapted  for  spanning  wide 
spaces,  anà  affording  ail  required  . 
strength  with  a  positive  minimum  \ 


of  depth.  In  ail  arched  bridges 
some  portion  of  the  space  below, 
or  head  room  for  navigation,  is  sa- 
crificed  by  the  depending  haunches  ; 
or,  on  the  other  hand,  i£  the  road- 
way  is  made  to  correspond  with 
the  chord  of  the  arch,  the  crown  is 
necessarily  elevated  to  a  considér- 
able height,  and  additional  weight 
involved  in  sustaining  and  preserv- 
ing  the  position  of  the  higher  parts 
of  the  structure.  Hence  Jlatnestf 
or  the  réduction  of  the  total  depth, 
bas  always  been  a  desideratum  in 
the  designing  of  bridges,  and  scien- 
tific  skill  andboidness  hâve  achieved 
several  examples  in  which  this  pro- 
perty  is  attained  in  a  much  greater 
degree  than  it  was  once  thought 
safe  and  prudent  to  attempt.  The 
vnrought-iron  tubular  bridge,  how- 
ever,  is  safely  constructed  with  a 
total  depth  of  -^th  of  its  span,  and 
with  sufficient  strength  and  rigidity 
to  sustain  great  loads,  such  as  rail- 
way  trains,  without  sensible  vibra- 
tion or  deflection.  For  bridges  of 
small  span,  the  tubular  principle 
may  be  adopted  in  the  construction 
of  mallesble-iron  girders,  each  of 
which  is  itself  a  rectangular  tube 
of  small  section,  the  roadway  being 
thus  supported  upon  two  or  more 
of  thèse  tubular  girders  arranged 
in  parallel  positions,  and  at  some 
distance  apart.  In  thèse  bridges 
a  level  roadway  is  formed  with  a 
small  depth,  but  the  roadway  and 
traffic  occupy  an  additional  depth  ; 
whereas  in  the  tubular  bridge,  as 
constructed  for  large  spans,  the 
depth  of  the  tube  itself  comprises 
the  entire  depth  of  the  structure, 
and  it  may  therefore  be  considered 
as  a  vast  hoUow  girder,  through 
which  the  roadway  is  formed.  Mr. 
Robert  Stephenson  appears  to  hâve 
first  suggested  the  idea  of  form- 
ing  tubular  bridges  ;  and  that  over 
the  Conway,'  erected  on  the  line  of 
the  Chester  and  Holyhead  Railway^ 
was  coTOçle^-ftâk.  ttw^.o^ewè.^^û.X'^^?^ 
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a  clear  span  of  400  feet.    Bach 
tube,  with  its  castings,  (kc,  weighs 
about  1300  tons,  and  is  constructed 
of  plate  iron  riveted  npon  malle- 
able-iron  ribs,  the  section  of  the 
tube  being  a  rectangle  about  30  feet 
in  height  and  15  feet  wide.    The 
sides,  top,  and  bottom'  of  the  tubes 
consist  of  long  narrow  plates  of 
malléable  iron,  varying  in  length 
up  to  12  feet,  and  in  width  from 
1  foot  9  inches  to  2  feet  4  inches  : 
they  vary  in  thickness  from  f  to 
f  inch.    The  internai  ribs  are  of 
T-iron,  3^  inches  deep,  and  placed 
at  intervais  of  2  feet.    A  depth  of 
about  1  foot  9  inches  across  the 
tube  is  occupied  at  top  and  bottom 
with   narrow   cells   formed  with 
plate  iron  and  L-iron  corner  pièces, 
ail  firmly  riveted  together.    Thèse 
cells  are  for  the  purpose  of  giving 
the  requisite  stiffhess  to  thèse  parts 
'  of  the  tube,  and  are  doser  together 
at  the  top  than  at  the  bottom  of 
the  tube,  as  the  tendency  of  a  load 
is  to  compress  the  upper  part  and 
distend  the  lower  part  of  the  struc- 
ture, and  wrought  iron  is,  it  ap- 
pears,  much  better  able  to  resist 
extension  than  compression.     In 
his  report  to  the  Directors  of  the 
Ghester    and   Holyhead  Railway, 
their  Engineer,  Mr.  Stephenson, 
thus  referred  to  some  of  the  re- 
sults   of  the   experiments  which 
were  made  in  order  to  détermine 
the  form  and  proportions  for  his 
proposed  tubular  bridge  over  the 
Menai  Straits.     '*The  first  séries 
of  experiments  was  made  with  plain 
circular  tubes;  the  second  with 
elliptical  ;  and  the  third  with  rect- 
angular.      In  the  whole  of  thèse 
this  remarkable   and  unexpected 
fact  was  brought  to  light,  viz.  that 
in  such  tubes  the  power  of  wrought . 
iron  to  resist  compression  was  much 
less  than  its  powe^  to  resist  ten- 
sion,— hein  g  exactly  the  reverse  of 
that  which  holds  with  cast  iron: 
for  example,  in  cast-\Toii\ieM!û&  iox 
sustaining  "weighta,  tVie  piopet  îonn 
is  to  dispose  of  the  greaXct  v<«^«^ 
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of  the  material  at  the  bottom  ndei 
of  the  beam;  whereas  with  wnwgkt: 
iron,  thèse    expérimenta   demoi-- 
strate  beyond  any  doobt  tint  tbe 
greater   portion    of  the   matcni 
shonld  be  distributed  on  the  nppei 
side  of  the  beam.   We  hâve  anM  i 
therefore,  at  a  fact  having  t  mai 
important  bearing  npon  tbe  e» 
struction  of  the  tnbe;  lu.  tbi- 
rigidity  and  strength  are  beit  c^ 
tained  by  throwing  the  grarWl 
thickness  of  material  intotâ  wffs 
side.    Another  instructifc  kâîa 
which  the  experiments  hâve  il- 
dosed  is,  that  the  rectangokr  tài 
is  by  &r  the  strongest,  and  Ûâ 
the  circular  and  elliptical  ifaoïli 
be  discarded  altogether.^ 

Another  tubular  bridge,  ôbBv, 
to  that  at  Conway,  is  now  (185l)ii: 
course  of  construction  over  Hie  Mi*  ' 
nai  Straits,  near  Bangor,intaidelti 
exceed  the  Conway  bridge  il  ci- 
tent, consisting  of  two  watcrta^i 
of  '460  feet  span  each,  and  two  ksi 
bays,  one  at  each  end,  d  tSê§fi\ 
span  each.  . 

Thèse  grand  bridges  differlBkl 
less  in  the  mode  of  con8tiieli|i 
and  erecting  them  than  in  àéi'' 
design  from  ordinary  bridga  tf 
stone,  timber,  or  iron.  Thoi  ^ 
larger  tobes  over  the  watcr-«? 
are  put  together  adjacent  to  Ùé 
final  resting-place,  and  wbea  eo» 
plete  as  tubes,  they  are  ItuncM 
upon  pontoons,  floaîted  to  tbe|in 
*and  raised  to  their  places  eompkt 
and  entire  by  hydranlic  pnaB 
operating  at  each  end.  flor  Ai. 
purpose  of  raising,  strong  tcHf»-- 
rary  frames  of  cast  iron  are  IIm 
to  the  ends  of  the  tube,  and  mé' 
fast  to  solid  bar-link  chaim,  At 
upper  ends  of  which  are  fbreedif 
wards  by  shccessive  lifts  ofÂt 
hydranlic  press,  each  lift  hàm^ 
feet,  and  the  ends  of  the  tnbebof 
packed  up  as  the  raising  proceeà 
One  end  of  each  tube  is  pen» 
Ti^w^^  \kA  -w^xl  cast-iron  roOA 
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ture.  For  the  purposes  of  the  rail- 
way,  transverse  plates  df  iron  are 
fixed  edgewise  on  the  bottom  of 
the  tube,  and  support  longitudinal 
balks  of  timber,  upon  which  the 
rails  are  laid.  The  height  of  the 
Conway  Bridge  is  18  feet  at  the 
bottom  of  the  tubes  above  high 
water;  that  over  the  Menai  Straits, 
called  the  '  Britannia'  Bridge,  102 
feet  above  the  same  level. 

7\idor  Badges.  The  badges  of  the 
house  of  Tudor  were  either  assumed 
or  derived  îrom.  descent  or  alliance  : 
the  red  rose  was  the  peculiar  dis- 
tinction of  the  house  of  Lancaster, 
and  was  borne  by  Henry  Vil.  as 
Earl  of  Richmond.  The  portcuUis 
was  the  badge  of  the  Beaufort 
branch  of  the  same  family,  assumed 
by  the  descendants  of  John  of 
Ghent,  bom  in  the  castle  of  Beau- 
fort;  and  agreeably  to  heraldic 
simplicity,  a  part  of  the  castle,  its 
most  prominent  feature,  was  depict- 
ed  for  the  whole.  The  fleur-de-lis 
was  also  a  badge  of  the  house  of 
Lancaster,  and  was  introduced,  to- 
gether  with  the  rose,  in  the  border 
of  Henry's  arms,  as  Earl  of  Rich- 
mond. Descended  from  Cadwalla- 
der,  the  last  of  the  British  kiogs, 
and  deriving  from  him  the  name  of 
Tudor,  he  assumed  the  badge  of 
the  red  dragon,  CadwaUader's  en- 
sign.  After  the  battle  of  Bosworth 
Field,  Henry  took  as  a  badge  the 
hawthom  bush,  crowned,  in  allu- 
sion, to  the  circumstauce  of  the 
crown  being  found  in  a  hedge, 
whence  it  was  taken  and  placed  on 
bis  head.  The  red  rose,  or  rose  of 
Lancaster,  he  placed  on  the  sun- 
beams,  as  the  white  rose  had  been 

.  by  the  head  of  the  house  of  York. 
This  monarch  assumed  the  Tudor 
rose,  or  the  red  rose  charged  with 
the  white,  as  emblematical  of  his 
united  claims  to  the  throne  by 
his  marriage  with  Elizabeth,  the 
daughter  and  sole  heir  of  Edward 
IV.  Upon  the  marriage  of  Prince 
Arthur  with  Cathenne  of  Arragon, 
he  adopted,  in  compliment  to  her, 

4/9 


1 


the  badges  of  her  house.  The  castle 
was  an  andent  badge  of  the  house 
of  Granada.  The  sheaf  of  arrows 
was  assumed  by  the  house  of  Ar- 
ragoD  on  the  conquest  of  Gra- 
nada, which  had  been  achieved  by 
the  superiority  of  the  Arragonese 
archers.  The  rose  dimidiated  with 
the  pomegranate  was  adopted  as 
being  symbolical  of  the  junction  of 
England  and  Spain.  The  phœnix 
in  flames  was  assumed  by  Edward 
VI.,  in  allusion  to  the  particular 
naturç  of  his  birth,  and  was  grant- 
ed  by  him  to  the  family  of  Sey- 
mour.  A  white  falcon,  crowned, 
and  holding  a  sceptre,  was  assumed 
by  Queen  Anne  Boleyn  as  her  pe- 
culiar badge,  and  was  continued  by 
her  daughter,  Queen  Elizabeth. 
The  harp,  an  andent  badge  of  Ire- 
land,  was  used  by  Queen  Elizabeth. 
The  rose  environed  by  the  garter, 
with  its  motto,  was  a  badge  of 
several  branches  of .  the  Tudor 
family.  Ail  thèse  badges  were  re- 
presented  crowned,  when  borne  by 
the  monarch,  and  were  occasionally 
placed  between  the  royal  sup- 
porters. 
Tudor  Style  of  JrcMteciwe,  a  con- 
tinuation of  the  Perpendicular 
Style,  merging  into  a  peculiarity  in 
the  time  of  Henry  VIIL,  when  it 
was  much  applied  to  domestic  pur- 
poses  and  to  édifices  for  collegiate 
halls,  and  several  foundations  for 
educationaland  charitable  uses,thus 
appropriating  the  proceeds  of  mo- 
nastic  revenues.  The  mansions  of 
the  Tudor  period  usually  consisted 
of  an  inner  and  base  court,  between  . 
which  stood  the  gate-house.  The 
principal  apartments  were  the  great 
chamber,  or  room  of  assembly,  the 
hall,  the  chapel,  the  gallery  for 
amusements,  on  an  upper  story, 
running  the  whole  length  of  the 
principal  side  of  the  quadrangle, 
and  the  summer  and  winter  par- 
lours.  Of  quadrangular  bouses, 
the  seats  oi  Wi^  ^Vâc^sy^^  ^^  ^^- 
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Lamb's  '  Studies  of  Ancient  Houses' 
(a  book  of  a  convenient  size  and 
price)  are  some  fine  examples  in 
this  style,  but  of  a  smaller  kind. 
Yery  many  splendid  examples  of 
larger  dimensions  of  halls,  man- 
dions, &Cm  still  exist  scattered  over 
the  country.  Lincoln's  Inn  Hall, 
newly  built  in  this  style,  is  the 
most  successfol  practice  probably 
that  has  yet  been  accomplished, — 
done  with  ail  the  spirit  and  grâce 
and  the  picturesque  without  sacri- 
fice of  any  prindple  of  this  ad- 
mired  style. 

TV/à,  a  calcareons  earth,  composed 
of  broken  and  concreted  sheÛs,  or 
the  deposit  from  water  impregnated 
with  lime 

Tugs,  in  mining,  hoops  of  iron  fasten- 
ed  to  the  covers  to  which  the 
tackles  are  affixed 

TuffSf  tteamt  small  steam  vessels  em- 
ployed  in  towing  other  crafi 

TuUp  wood,  the  growth  of  the  Bra- 
zils,  is  frequently  unsound  in  the 
centre,  very  handsome,  but  soon 
fades  :  it  is  used  in  tumery  and 
Tunbridge  ware 

Tumblitiff-home,  in  nautical  language, 
the  fiQling  into  midships  of  the 
top-side  above  the  main  breadth, 
to  bring  the  upper  deck  guns 
nearer  the  centre  of  the  ship 

lïtmmalê,  in  mining,  a  great  quantity 
or  heap 

Tumulus,  a  heap,  or  mound  of  earth, 
sometimes  called  a  burrow,  used 
for  the  burial  of  the  dead  pre- 
vious  to  the  Roman  invasion  of 
Britain 

Tunnel,  a  large  and  subterraneous 
arch,  driven  through  an  élévation 
or  hill,  or  under  a  river,  for  the 
passage  of  boats,  carriages,  &c. 

Among  the  costly  and  laborious 
-Works  of  a  railway,  its  tunnels  oc- 
cupy  the  first  place.  Like  mining, 
and  ail  other  subterranean  ope- 
rations,  the  construction  of  a  tunnel 
can  be  but  little  aided  by  me- 
chanical  appUances;  it  chiefty  le- 
quires  hard  manual  \a\)o\a,  e^ex 
cised   under  <ârcuin.staixce&  ^\àOa. 


do  net  admit  of  that  thonail 
superintendence  which  promoia 
economy,  and,  moreoYer,  liabkti 
unfDreseen  intemiptions,  of  m- 
mounting  which  neither  the  mmer 
nor  the  expenae  caa  be  pnè-' 
termined.  Thua  the  Kilsby  tond,' 
on  the  London  and  Bimm^fan: 
Railway,  was  eatimated  to  m 
about  £40  peryardlineal;  wbaoi 
its  actual  coat  was  iSlSO  fortk 
same  length,  owing  to  its  iater- 
secting  a  qoickaand,  whieh  tte 
trial  borings  had  escaped.  Uni 
vast  expense  was  necenanljii-' 
cuired  in  setting  ap  and  hvUik! 
pumping  machinery  in  order  to; 
dry  the  sand.  The  pomps  broagh  | 
up  nearly  2000  gallons  permiiitti' 
and  were  working  duiing  a  perioi 
of  nine  months.  The  qmdoiii 
extended  over  a  length  ai  iboi 
450  yards  of  the  tunnel.  The  Baj 
tunnel,  on  the  Great  Western  Bd-| 
way,  excavated  through  colite  iwk. 
and  being  lined  with  masomy  oïlf  ; 
through  a  portion  of  its  lofft.^ 
cost  upwards  of  iSlOO  per  liiol' 
yard.  The  Bletchingley  tomid,  « 
the  South  Eastem  Railway,  e«t| 
£  72  per  lineal  yard;  and  the  Sdt-' 
wood  tunnel,  on  the  same  Une  tf . 
railway,  cost  iS118  per  lineal  Toi 
This  greater  cost  in  the  latter  vai' 
was  occasioned  by  the  gieal  bo^' 
of  water  in  the  lower  gieeB-aii| 
which  the  tunnel  intersects. 

The  method  of  proceeding  wà 
tunnelling  dépends  mainly  npn 
the  kind  of  material  to  be  ei- 
cavated.  This  having  been  go^ 
rally  ascertained  by  boringi  ma 
trial  shafts,  the  wotk  la  commcMel 
by  sinking  the  working  ahiAi* 
which  must  be  sufficiently  eqs- 
cious  to  admit  readily  of  lowens 
men  and  materials,  raising  the  ■»• 
terial  excavated,  fixing  pumps,  td  ^ 
also  for  startingthe  headingoftbe 
intended  tunnel  when  the  leqnin^ 
depth  is  reached.  Besides  the  tàà ; 
and  working  shafts,  air-shafts  fit 
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The  working  shafts  are  made 
cylindrical,  and  from  8  to  10  feet 
internai  diaineter:  9  feet  is  a  fa- 
vourite  dimension.  They  are  of 
brick-work)  usually  9  inches  thick, 
and  carried  up  8  or  10  feet  above 
the  surface  of  the  ground,  finished 
with  stone  coping.  Thèse,  and  ail 
other  shafts,  rest  upon  curbs  of 
cast  iron,  fitted  into  the  crown  of 
the  tunnel,  and  fonning  a  level 
base  for  the  shaft.  The  air-shafts 
are  of  similar  thickness  and  form, 
but  usually  about  3  feet  internai 
diameter.  They  should  not  be 
allowed  to  be  sunk  near  to  the 
working  shaft,  or  at  a  less  distance 
than  50  yards  from  it.  AU  the 
shafts  are,  of  course,  sunk  on  the 
centre  Une  of  the  intended  tunnel. 
In  the  Bletchingley  tunnel,  the 
trial  shafts,  6  feet  diameter  in  the 
clear,  9  inches  thick,  and  35-|  yards 
deep,  cost  ;€6  per  yard  down 
through  the  Weald  clay.  A  simUar 
shaft  in  the  Saltwood  tunnel,  25 
yards  deep,  cost  £  4. 15«.  per  yard 
down,  in  the  lower  green-sand. 
Horse-gins  are  usuaUy  employed 
in  raising  and  lowering  the  ma- 
tenais,  &c.,  and  also  in  drawing 
the  water  up  the  shafts,  unless 
large  pumps  are  used  and  worked 
by  steam-power.  The  engineer  cal- 
cûlated  the  expense  of  horse  labour 
thus  exercised  at  2id.  per  ton 
lifted  100  feet  high,  and  including 
the  boy  to  drive  the  horse. 

The  number  of  working  shafts 
wiU  dépend  chiefly  upon  the  rate 
of  speed  with  which  the  work  is 
required  to  be  accomplished.  With 
plenty  of  men,  horses,  materials, 
and  plant,  the  work  is  much  faciU- 
tated  by  sinking  extra  shafts,  which 
wiU  usuaUy  well  repay  their  cost. 
The  Watford  tunnel,  75  chains  in 
length,  on  the  London  and  Bir- 
mingham RaUway,  was  specified  to 
be  worked  with  six  shafts,  not  less 
than  8  feet  diameter  within  the 
brick-work,  and  9  inches  thick; 
the  brick-work  moulded  to  fit  the  . 
circumference  of  the  shaft,  and  \ 
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laid  in  two  half-brick  rings;  an 
air-shaft  at  a  distance  of  50  yards 
on  each  side  of  each  working  shaft, 
and  not  less  than  3  feet  6  inches 
diameter  inside  ;  the  arch  and  side- 
waUs  of  the  tunnel,  usuaUy  two 
bricks  thick,  and  the  invert,  one 
and  a  half  brick,  except  in  places 
where  the  stratum  passed  through 
seemed  to  require  an  increased,  or 
admit  a  diminished  thickness.  The 
form  of  the  top  of  the  tunnel  is 
nearly  semidrcular,  supported  by 
curved  side  walls  standing  on  stone 
footings  or  skew-backs,  which  rest 
on  the  invert  fonning  the  base  of 
the  tunnel.  The  ends  of  the  tunnel 
are  formed  with  wing-walls.  The 
brick-work  at  the  ends  of  the  tunnel 
is  bound  by  wrought-iron  rods  100 
feet  long,  secured  at  each  end  in  a 
cast-iron  rim  or  plate  buUt  into  the 
brick-work. 

The  Northchurch  tunnel,  which 
is  16  chains  in  length,  on  the  same 
Une  of  raUway,  was  worked  with 
two  shafts,  each  9  feet  diameter. 
In  the  construction  of  this  tunnel, 
a  heading  was  driven,  4  feet  wide 
and  5  feet  high,  throughout  the 
entire  length  of  the  tunnel,  and 
between  two  shafts  sunk  for  this 
purpose,  one  near  each  end  of  it. 
It  was  specified  that  this  heading 
should  be  driven  through  before 
any  part  of  the  tunnel  was  com- 
menced,  and  supported  and  kept 
open  during  the  exécution  of  the 
entire  work  by  sufficient  timbering. 

In  commendng  the  works  of  the 
Saltwood  tunnel,  already  referred 
to,  great  difficiUty  was  encoun- 
tered  from  the  great  quantity  of 
water  in  the  lower  green-sand 
which  the  tunnel  intersects.  The 
course  adopted  was  to  make  a 
heading  or  adit  quite  through  the 
hill  on  a  level  with  the  bottom  of 
the  tunnel,  in  which  the  water  was 
coUected  and  drained  off.  The 
size  of  this,  and  of  the  Bletch- 
ingley tunnel,  vi  1\  iRRX  ^^^'î.  "«i^^ 

t\ie  aide  yï«!û&\  *rb  ifcçî^\àsèû.*>sv*^^ 
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clear,  30  feet  including  the  invert 
and  top  arch,  or  21  feet  clear  above 
the  level  of  rails.  The  brick-work  in 
the  top  arch  and  walls  is  from  two 
and  a  half  to  four  bricks  in  thick- 
ness  ;  the  invert  three  bricks  thick. 

When  water  occurs  in  the  sink- 
ing  of  the  shafts  or  the  building  of 
a  tunnel,  the  back  of  the  brick- 
work  should  be  well  lined  with 
puddle,  and  Roman  or  metallic 
cernent  substituted  for  mortar. 
The  whole  of  the  Kilsby  tunnel,  on 
the  London  and  Birmingham  Rail- 
way,  was  built  in  either  Roman  or 
metallic  cernent,  and  the  thickness 
of  the  brick-work  is  chiefly  27 
inches.  This  tunnel  is  about  2423 
yards  long,  and  its  length  is  divi- 
ded  by  two  ventilating  shafts,  cy- 
lindrical,  and  60  feet  in  diameter. 
Thèse  shafts  are  3  feet  thick  in 
brick-work,  laid  in  Roman  cément 
throughout.  They  intersect  the 
Une  of  the  tunnel,  and  thus  form 
curved  recesses  by  that  portion  of 
their  circumference  which  extends 
beyond  the  width  of  the  tunnel  on 
either  side.  Thèse  shafts  were 
built  from  the  top  downwards,  by 
excavating  for  small  portions  at  a 
time,  from  6  to  12  feet  in  length 
and  10  feet  deep. 

The  Box  tunnel,  on  the  Great 
Western  Railway,  intersects  oolite 
rock,  forest  marble,  and  lias  mari, 
with  fullers'  earth.  Eleven  prin- 
cipal  shafts,  generally  25  feet  in 
diameter,  and  four  immédiate  shafts 
12  feet  6  inches,  were  sunkforthe 
purpose  of  carrying  on  the  works 
of  this  tunnel,  the  entire  length  of 
which  is  3123  yards,  or  a  little 
more  than  If  mile.  The  section 
of  the  tunnel  was  designed  to  be  27 
feet  6  in.  wide  at  the  springing  of 
invert,  and  30  feet  at  a  height 
of  7  feet  3  inches  above  this  ;  clear 
height  above  the  rails  25  feet.  As  a 
great  portion  of  the  tunnel  was  con- 
structed  by  mère  excavation,  and 
without  masonry ,  theae  à\mei»\oTi&  \ 
were  in  some  cases  depaiteA.  ixom,  \ 
in  order  to  clear  away  \oo%ft  ^ot-  \ 


tions  of  the  atone  and  secure  mU' 
surftces.  Where  brick-work  ii 
used,  the  sidea  are  seven  hilf4irid' 
rings  in  thickness,  the  srch  six,  ai 
the  invert  four.  During  tiie  e»- 
stmction,  the  constant  ilow  of  m. 
ter  into  the  works,  from  the  ïïmt-'i 
rous  fissures  in  the  rock,  compeU! 
pumping  on  a  most  expenuTe  mk 
to  be  adopted.  nx>m  NoTcnbcL 
1837,  to  Julj,  1838,  the  iota 
were  saspended,  the  water  hniis, 
gained  so  completely  over  the  itm 
pump  then  eniployed,  that  the  por- 
tion of  the  tunn^  then  compleled 
was  filled  with  water,  as  il»i, 
height  of  56  feet  in  the  diafia.  A| 
second  pump,  worked  l^a  itoil 
engins  of  50  horse-power,  wh  %i 
plied,  and  enabled  the  woria  tok 
resumed. 

Whenthe  Woiirïng  shafts  sic  ma 
suffidently  deep,  a  narrowbadafl 
is  excavated,  firom  6  to  12  feet  ■ 
length,  3  or  4  feet  wide,  andlnik. 
enough  for  a  man  to  work  in.  Ik, 
top  of  this  heading  shoidd  be  ■; 
much  above  the  intended  lofittf' 
the  tunnel-arch  as  to  admit  1k 
thickness  of  the  brick-woriL,  benda  ; 
the  bars  of  timber  and  boardiif  bf 
which  the  roof  of  the  headingisnf- 
ported,  and  several  inches  .ihodd. 
be  allowed  for  the  settlement  of  Ae 
timber,  which  always  océan  n 
the  excavation  is  pfoceeded  irith, 
and  before  the  brick-woric  csn  be| 
got  in. 

This  allowance  is  of  the  ntmoi 
importance,  as  withont  it  the  hnà- 
work  will,  when  the  settlemcdi, 
occurs,  be  forced  down,  and  os- 
only  be  ndsed  to  its  proper  kfdj 
by  removing  the  superincimb^ 
earth  piecemeal,  and  at  grett  coït 
The  bars,  and  poling  and  paekiif 
boards,  are  introdaced  in  the  mon 
convenient  manner,  accoidiiig.to 
the  nature  of  soil  excavated,  aà 
the  degree  in  which  it  leqsira 
support,  or  may  be  safely  kft  n- 
«wj^^rted. 
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horizontally,  or  rather  -dipping 
downwards  in  directions  following 
the  intended  form  of  the  tunnel- 
arch.  Into  thèse  gaps,  crown  bars 
are  laid  lengthwise,  and  supported 
upon  props  ;  and  poling  boards  are 
put  in  between  them,  to  retain  the 
earth  at  the  sides  of  the  excavation, 
when  extended.  When  the  head- 
ing  bas  thus  been  widened  by  ex- 
cavating  right  and  left,  and  a  suffi- 
cient  length  cleared,  the  centerings 
are  fixed,  and  the  brick-workis 
commenced.  As  this  proceeds,  the 
earth  is  carefully  rammed  behind 
it,  and  ail  vacancies  filled  up,  to 
prevent  any  subséquent  settlement 
of  the  surrounding  earth  upon  it. 
The  crown  bars  which  are  in- 
serted  in  the  heading,  and  always 
diDing  the  excavations,  are  not 
invariably  removed*  If  they  can  be 
drawn  forwafd  as  the  heading  ad- 
vancesywithout  disturbingthe  adja- 
cent ground,  and  the  spaces  filîed 
up  with  broken  stone,  or  other 
suitable  material,  no  objection  can 
arise;  but  otherwise  they  should 
be  allowed  to  remain,  and  be  built 
in.  The  v^hole  of  the  opérations 
require  carefully  regulating,  so  that 
none  of  them  shall  advance  too 
rapidly  for  those  which  follow. 
Contractors  are  therefore  usually 
restricted  to  carry  the  excavation 
not  more  than  6  or  8  féet  in  ad- 
vance of  the  brick-work,  or  less,  if 
80  directed  by  the  engineer,  should 
any  change  occur  in  the  stratà 
which  he  thinks  may  require  such 
précaution.  When  the  faces  of 
two  contiguous  excavations  ap- 
proach  within  about  50  yards  of 
each  other,  a  heading  should  be 
driven  quite  through  the  inter- 
vening  ground,  and  the  workings 
joined  before  the  whole  excavation 
and  brick-work  are  proceeded  vnth. 
Expérience  bas  proved  that  the 
quality  of  the  bricks  used  in  tun- 
nel-work  is  of  the  utmost  import- 
ance. If  thèse  contain  lime,  on 
which  the  we&ther  opérâtes  in- 
jariousîy,  the  face  ofthe  work  soon  \ 
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decays,  and  requires  extensive  re- 
pair or  restoration.    This  was  the 
case  with  the  Beechwood  tunnel 
on  the  London  and  Birmingham 
Railway,  which  in  less  than  three 
years  was  considered  to  be  in  an 
unsafe  condition,    ovnng  to  this 
cause.    The  remedy  adopted  was 
of  the  most  complète  character; 
it  consisted  in  an  entirely  new 
lining  of   brick-work,    9    inches 
thick.    This  tunnel  is  about  302 
yards  long,  and   passes  through 
strate  consistingof  altemate  layers 
of  rock  and  mari,  abounding  vnth 
springs  of  water.    By  judicious  ar- 
rangement, the  lining  was  com- 
pleted  in  forty  days.    The  traffîc 
being  diverted  to  one  of  the  two 
lines  of  rails  which  are  laid  in  the 
tunnel,  and  a  hoarding    erected 
along  the  centre,  thé  casing  was 
carried  up  on    one  side  to  the 
height  of  4  f eet  6  inches  above  the 
springing.    At  this  point  a  course 
of  York  paving,  4i  inches  thick, 
v^as  bonded  into  the  original  work, 
and  the  new  work  was  securely 
attached  beneath  it  with  wedges 
of  iron  ;  half-brick  toothings  were 
also  inserted  in  chases  eut  2  feet 
3  inches  apart  in  the  original  work. 
The  traffîc  was  then  tumed  into 
the  Une  on  the  side  thus  cased,  and 
the  other  wall  was  similarly  treated. 
Bearers  were  then  fixed   6  feet 
apart  over  head,  and  a  close  floor- 
ing  laid  upon  them.    Upon  each 
bearer  a  pair  of  ribs  was  raised, 
and  keyed  stays  and  laggings  were 
fixed,  and  the  brick-work,  in  En- 
glish  bond,  brought  up  on  each 
side  simultaneously,  leaving  a  cen- 
tral space  2  feet  3  inches  wide  at 
the  crown.    A  moveable  centre  of 
this  length  was  used  to  close  ip 
this  space  vrith  two  half-brick  rings. 
Vertical  chases,  4^  inches  square, 
besides  those  eut  for  the  toothings, 
were  made  in  the  face  of  the  old 
waUs  previous  to  lining.     Thèse 
formed  'çerai«xve<ci\>  ôcnèsûs.,  Xrxv».-' 

natiii^  m  l^ft  c\J^NW\.\i«ûftwî^  *<^^' 
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Turàine  Water^toheeL  The  hori- 
sontal  water-wheel  so  called,  as 
iiaed  in  France  and  Germany,  was 
invented  by  M.  Foomeyron:  the 
water  enters  at  the  centre,  and, 
diverg^ing  from  it  in  every  di- 
rection, it  then  enters  ail  the 
buckets  simultaneously,  and  passes 
off  at  the  extemal  circumference 
of  the  wheel.  The  pressure  with 
which  the  water  acts  on  the 
buckets  of  the  revolving  wheel  is 
in  proportion  to  the.yertical  column 
oi  water,  or  heights  of  the  fall, 
and  it  is  conducted  into  thèse 
buckets  by  fixed  curved  girders  se- 
cored  upon  a  platform  within  the 
circle  of  the  revolving  part  of  the 
machine.  The  efflux  of  the  water 
is  regulated  by  a  hollow  cylindrical 
sluice,  to  wÛch  stops  are  fixed, 
which  act  together  between  the 
guides,  and  are  raised  or  lowered 
by  screws  that  communicate  wiih 
a  govemor,  so  that  the  opening  of 
the  sluice  and  stops  may  be  en- 
larged  or  reduced  in  proportion  as 
the  velodty  of  the  wheel  requires 
to  be  accelerated  or  retarded.  Tur- 
bines may  be  divided  into  high- 
pressure  and  low-pressure  engines. 
High-pressure  turbines  are  par- 
ticularly  available  in  situations  such 
as  often  occur  in  hilly  districts 
where  high  falls  of  water  may  be 
commanded,  and  the  character  of 
the  site  affords  facilities  for  con- 
*  structing  réservoirs,  so  that  a  con- 
stant supply  may  be  insured.  In 
thèse  cases  the  height  of  the  co- 
lumn of  water  will  compensate  for 
the  smallness  of  its  volume,  and 
the  high-pressure  turbine  will  be 
found  applicable  with  great  ad- 
vantage  to  the  grinding  of  corn, 

«  cruslung  ores,  working  threshing 
machines,  or  actuating  other  ma- 
chinery.  The  low-pressure  tur- 
bines produce  great  effect  with  a 
head  of  only  nine  inches,  and  are 
suitable  for  situations  in  which  a 
large  bulk  of  "watei  f^Qi^r^  mWi 
iittle  fiaU.  The  resuita  oi  aii  m- 
▼estigation  by  MM.  Ai^isp,  Yxoii^,  ^ 
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Gamhey,    and   Savary, 
appointed  by  the  Freoch 
des  Sciences  to  report 
bines,  are  given  in  a  t 
M.  Morin  on  the  subjec 
as  follows  :  ' 

1.  That  thèse  wheels 
cable  equally  to  great  an 
falls  ofvFater.  2.  Thatt 
mit  an  useful  effect^  eqm 
70  to  78  per  cent,  of  th€ 
total  moving  force.  3.  ' 
tnay  work  at  very  diflfei 
dties,  above  or  below 
responding  to  the  maximi 
without  the  useful  effec 
materially   from    that    n 

4.  That  they  may  work 
to  two  yards   deep  und 
without  the  proportion  v 
useful   eâect  bears    to 
force   being  sensibly  dii 

5.  In  conséquence  of  the 
ceding  property,  they  utU 
times  the  greatest  possibli 
tion  of  power,    as  they 
placed  below  the  lowest 
which   the   water    surfac 

6.  That  they  may  receive 
riable  quantities  of  water 
the  relation  of  the  useful 
the  force  expended  bein 
rially  lessened. 

The  practical  value  of  i 
chines  is  most  obvions  w] 
are  applied  to  small  faUs  ( 
Smeaton's  experiments  pn 
with  a  high  fall  in  which 
shot  water-wheel    can  b 
duced,  80  per  cent,  of  the 
moving  power   may  be 
And  there  is  Iittle  doubt, 
ing  to  Ruhlman,  whose  tn 
turbines  bas  been  so  we 
lated  and   edited   by  Sii 
KanCt   that    where    an 
wheel,  or  a  wheel  with  i 
high  breasts  and  over&ll 
can  be  erected,  they  are  te 
ferred  to  the  turbine,  excc 
is  much  back. water  to 
«jBssa&\.,^\AT^  tha  turbine 


»l     ■      M      »! 


TUR 


TURBINE  WHEEL, 


TUR 


rial  loss  of  its  power.  Ëven  in 
cases  ^hich  admit  the  working  of 
overshot  wheels,  the  peculiar  ap- 
plicability  of  the  turbine,  which 
affords  a  direct  horizontal  motion 
to  the  working  of  com-mills,  should 
command  fùll  considération  before 
it  is  relinquished  in  favour  of  the 
overshot  wheel.  In  every  case  of 
fall,  either  higher  than  that  suit- 
able  for  an  overshot  wheel,  or 
lower  than  that  required  for  such  a 
breast-wheel  as  just  described,  the 
turbine  decidedly  deserves  the  pré- 
férence. Smeaton  proved  that  un- 
dershot  wheels  realized  only  30per 
cent,  of  the  original  force. 

In  falls  of  great  height,  the  Te- 
locity  of  ^e  machine  is  so  rapid 
that  it  may  be  applied  to  spinuing 
machinery  w;ithout  mill-work,  of 
with  very  little,  to  produce  the 
required  speed.  The  turbine  in 
its  présent  form  is  of  compara- 
tively  modem  date;  the  experi- 
ments  of  M.  Foumeyron,  which 
resulted  in  its  invention,  having 
been  commenced  in  1823,  and  the 
first  machine  was  erected  in  1827. 
In  tradng  this  form  of  water-moter 
to  its  éléments,  however,  the  con- 
trivance  which  is  knovm  as  Dr. 
Barker's  mill,  must  necessarily  be 
noticed.  This  machine,  which  is  of 
very  old  date,  consists  of  an  up- 
right  pipe  or  tube,  which  revolves 
on  a  vertical  axis,  and  is  formed 
with  an  open  funnel-shaped  top, 
and  dosed  at  the  bottom,  from 
which  Project  two  horizontal  hol- 
low  arms  or  pipes.  Thèse  arms 
are  closed  at  their  outer  ends,  but 
hâve  each  a.  round  hole  near  the 
extremity,  and  so  placed  that  the 
two  holes  are  opposite  to  each 
other.  The  upright  pipe  is  kept 
filled  with  water,  which  flows  into 
the  funnel-shaped  top.  The  issu- 
ing  of  the  water  from  the  holes  on 
opposite  sides  of  the  horizontal 
arms  causes  the  machine  to  re- 
volve rapidly  on  its  axis,  ynih.  a 
velocity  nearly  equal  to  that  of  the 
effluent  water,  the  force  being  in 
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proportion  to  the  hydrostatic  press- 
ure which  is  exerted  by  the  ver- 
tical column,  and  to  the  area  of 
the  apertures;  there  being  no  solid 
surface  at  the  hole  on  which  the 
latéral  pressure  can  exert  itself 
while  it  is  acting  with  its  fuIl 
force  on  the  opposite  side  of  the 
arm.  This  unbalanced  pressure  is, 
according  to  Dr.  Robison,  equal  to 
the  weights  of  a  column  having 
the  orifice  for  its  base,  and  twice 
the  depth  under  the  surface  of  the 
water  in  the  trunk  for  its  height. 
If  the  orifice  were  closed,  the 
pressure  upon  it  would  equal  the 
weights  of  a  column  reaching  to 
the  surface;  but  when  open,  the 
water  issues  with  a  velocity  nearly 
equal  to  that  acquired  by  falling 
from  the  surface,  and  tbe  quantity 
of  motion  which  is  produced  is 
that  of  a  column  of  twice  this 
length  moving  with  this  velocity. 
The  révolution  of  the  machine 
causes  the  water,  which  having  de- 
scended  the  vertical  pipe  moves 
along  the  arms,  to  partake  of  the 
drcidar  motion,  thus  producing  a' 
centrifugal  force  that  is  exerted 
against  the  ends  of  the  arms  of 
the  machine.  According  to  the 
laws  of  motion,  this  fprce  increases 
in  proportion  to  the  square  of  the  ■ 
distance  from  the-  centre  at  which 
it  is  developed.  Thus  the  velocity 
of  the  efflux  is  increased,  and  also 
the  velocity  of  révolution.  But  as 
the  drculûr  motion  has  to  be  im- 
parted  to  every  particle  of  water 
as  it  enters  the  horizontal  arm, 
which  is  donc  at  the  expense  of 
the  motion  already  acquired  by 
the  arm,  there  is  a  limit  to  the 
velocity  even  of  an  unloaded  ma- 
chine. Barker's  mill  has  been 
treated  of  by  Desaguliers,  Euler, 
John  BemouiUi,  and  M.  Mathon  de 
la  Cour,  the  latter  of  whom  pro- 
posed,in  1775,  to  bring  down  alarge 
pipe  from  an  elevated  réservoir, 
to  bend  ;the  lower  part  of  it  up- 
wards  and  attach  to  it  a  short 
pipe  with  two  arms,  like  Barker's 
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mill  reversed,  and  revolving  in  like 
manner  upon  a  vertical  spindle; 
tbe  joint  of  the  two  pipes  being 
contrived  so  as  to  admit  of  a  free 
circular  motion  without  much  loss 
of  water.  By  this  arrangement  a 
faU  of  any  extended  depth  may  be 
madeavailable.  An  improved  form 
of  Barker's  mill  was  patented  sub- 
sequently  by  Mr.  Whitelaw,  in 
which  the  modifications  snggested 
by  M.  M.  de  la  Cour  were  partly 
included,  and  a  peculiar  form  given 
to  the  horizontal  arms,  adapted  to 
préserve  the  centrifugal  force  from 
loss  or  counteraction. 

In  this  mill  the  two  arms  form 
the  letter  S,  the  water  being 
emitted  from  their  extremities  in 
the  direction  of  the  circle  traced 
by  their  révolution,  the  sectional 
capacity  of  the  arms  increasing  as 
they  approach  the  centre  of  rota- 
tion, 80  as  to  contain  a  quantity 
of  water,  at  each  section  of  the 
arm,  inversely  proportional  to  its 
veloclty  at  that  section. 

With  a  well-made  model  of  this 
mill,  the  patentée  obtained  an 
effect  equal  to  73*6  per  cent,  of 
the  power  employed,  and  nearly 
equal  results  are  said  to  hâve  been 
realized  in  actual  practice.  The 
foUowing  particulars  of  the  height 
of  fall  and  useful  effect  produced 
with  turbines,  already  erected  on 
the  Continent,  will  tend  to  show 
their  increasing  value  in  proportion 
to  the  heights  of  the  acting  co- 
lumn  of  water. 


Heights 

of 

fall  in  feet. 

Useful  effect 

per  cent. 

of  power 

employed. 

7- 

71- 

63 

75 

79 

87 

126 

81 

144 

80 

In  1837  a  turbine  water-wheel 
was   erected  by  M.  "Çouraftyiow, 
an    account    of  'vAûcYi   \«  Ykete 
guoted  firom  Mt.  Jose^i  GVjTtrf^ 


Report  to  the  British  Âsi 
for  the  Advancement  of  Se 
1847.  This  turbine  is  * 
at  St.  Blasier,  or  Biaise, 
Black  Forest  of  Baden,  fc 
or  column  of  water  of 
(22  mètres).  The  wheel 
of  cast-iron  with  wrong 
buckets;  it  is  about  20  ii 
diameter,  and  weighs  about 
it  is  said  to  be  equal  to  ôfi 
power,  and  to  ^ve  an  usef 
equal  to  70  or  76  per  ceni 
water-power  employed.  I 
a  spinning-mlll  belonging 
d'Eichtal.  A  second  tari 
the  same  establishment,  is 
by  a  column  of  water 
mètres,  or  354  feet  high,  v 
brought  into  the  machine  1 
iron  pipes  of  18  inches  dian 
the  local  meâsure,  or  ab 
inches  Enghsh.  The  dian 
the  water-wheel  is  14^,  O] 
13  inches  English,  and  it 
to  expend  a  cubic  foot  o 
per  second:  probably  the 
diture  may  be  somewhat  mo 
this.  The  width  of  the 
wheel  across  the  face  is  *' 
less  than  a  quarter  of  an  in 
makes  from  2200  to  2300 
tions  per  minute  ;  and  on  t 
of  the  spindle,  or  upright  s 
the  turbine,  is  a  bevelled  pi 
nineteen  teeth,  working  in 
wheels  on  the  right  and  lei 
of  which  has  300  teeth  :  th( 
motion  to  the  machinery  of  * 
tory,  and  drive  8000water-s| 
roving  -  frames,  carding  -  < 
cleansers,  and  other  accessori 
useful  effect  is  reported  to  1 
80  to  85  per  cent,  of  thi 
retical  water-power.  The  i 
filtered  at  the  réservoir  b 
enters  the  conduit-pipes  ;  a 
important  to  notice  this,  si 
apertures  of  discharge  in  the 
wheel  are  so  small  as  to  b 
obstructed  or  choked." 
Turbvtfiw  Tu,rpith  minerai,  (i 
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but  so  liable  to  change  by  the  action 
of  light  or  impure  air,  that,  not- 
withstanding  it  bas  been  some- 
times  employed,  it  cannot  be  used 
safely,  and  hardly  deserves  atten- 
tion as  a  pigment 
Turf  is  generally  found  in  bogs,  in 
horizontal  lâyers  from  10  to  30 
feet  in  thickness  ;  sometimes  in  the 
form  of  a  blackish-brown  mud; 
sometimes  it  is  a  dark  peaty  mass, 
and  often  a  combination  of  roots 
and  stalks  of  plants:  frequently 
the  turf  layers  interch^ge  with 
layers  of  sand  or  clay.  %ea-water 
is  better  adapted  to  the  formation 
of  turf  than  rain  or  spring  water. 

Turf  is  simply  dug  with  spades, 
and  then  dried.  If  too  moist, 
the  semi-fluid  mass  is  piled  upon 
a  dry  spot,  and  there  left  until 
the  water  leaks  off,  and  until  the 
mass  appears  dry  enough  to  be 
formed  into  square  lumps  in  the 
form  of  bricks.  In  many  instances, 
however,  the  freshly  dug  tiurf  is 
triturated  under  revolving  edge- 
wheels,  faced  with  iron  plates  per- 
forated  ail  over  their  8urfa<j^: 
through  the  apertures  in  thèse 
plates  the  turf  is  pressed  till  it 
becomes  a  kind  of  pap,  which  is 
put  into  a  hydraulic  press,  and 
squeezed  until  it  loses  the  greater 
part  of  its  moisture:  it  is  then 
dried  and  charred  in  suitable  ovens. 
The  charcoal  made  in  this  way  de- 
serves the  notice  of  the  artisan. 

The  component  parts  of  turf  dif- 
fer  from  those  of  wood.  This  dif- 
férence is  owing  to  the  fact  of  its 
being  decomp«sed  woody  fibre. 
The  foUowing  is  an  analysis  of 
several  spécimens: 

One  hundred  parts  of  good  turf 
contained,  besides  ashes, 

Carbon.  Hydrogen.  Oxygen. 
I.     57-03      5-66      31-76 
II.    58-09      6-93      31-37 
III.    57-79      611      30-77 

The  charring  of  turf  is  far  more 
easily  effected  than  the  charring  of 
wood,  partly  on   account  of  its 
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square  form,  partly  on  account  of 
its  Chemical  composition.  In  pits, 
the  charring  of  turf  is  not  difficult, 
if  the  same  method  is  pursued  as 
that  adopted  in  the  charring  of 
wood  ;  but  channels  or  draft-holes 
must  be  left  in  the  kiln,  because 
the  square  pièces  pack  so  closely, 
that,  without  this  précaution,  suffî- 
cient  draught  would  not  be  left  to 
conduct  the  fire.  Turf  is  generally 
found  in  considérable  masses  in 

*  one  spot  ;  therefore  the  érection 
of  char-ovens  is  no  object  of  mère 
spéculation,  but  affords  ail  the  ad- 
vantages  of  a  permanent  establish- 
ment. 
TwmbvJXs  blue  {/erricyanide  ofiron,) 
Professor  Grsiham's  account  of  this 
variety  of  Prussian  blue  is  nearly 

.  as  follows  :  It  is  formed  by  adding 
ferricyanide  of  potassium  (redprus- 
siate  of  potash)  to  a  protosidt  of 
iron:  it  results  from  the  substi- 
tution of  three  équivalents  of  iron 
for  three  équivalents  of  potas- 
sium. The  same  .blue  precipitate 
may  be  obtained  by  adding  to  a 
protosalt  of  iron  a  mixture  of  yel- 
iow  prussiate  of  potash,  chloride 
of  sod|i,  and  hydrochloric  acid. 
The  tint  of  this  blue  is  lighter  and 
more  delicaite  than  that  of  Prus- 
sian blue.  It  is  occasionally  used 
by  the  calico-printer,  who  mixes  it 
with  perchloride  of  tin,  and  prints 
the  mixture,  which  is  in  a  great 
measure  soluble,  upon  Turkey  red 
cloth,  raising  the  blue  colour  after- 
wards  by  passing  the  cloth  through 
a  solution  of  chloride  of  lime,  con^ 
taining  an  excess  of  lime.  The 
chief  object  of  this  opération  is  to 
discharge  the  red  and  produce 
white  patterns,  where  tartaric  acid 
is  printed  upon  the  cloth  ;  but  it 
bas  also  the  effect  incidentally  of 
precipitating  the  blue  pigment  and 
peroxide  of  tin  together  on  the 
cloth,  by  neutralizing  the  chlorine 
of  the  perchloride  of  tin.  This 
blue  is  believed  to  resist  the  action 
of  alkalis  longer  than  ordinary 
Prussian  blue. 
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Tumer's  yéUoWt  Casselyelhw,  Patent 
yeUofw,  This  is  an  oxychloride  of 
lead,  which  may  be  prepared  by 
différent  processes  t  when  litharge 
or  the  protoxide  of  lead  is  acted 
upon  by  a  solution  of  common 
sait,  there  are  formed,  soda,  which 
remains  dissolved,  and  awhite  com- 
ponnd)  which  is  hydrated  oxychlo- 
ride of  lead  ;  andihis»  when  heated, 
loses  water,  becomes  of  a  yellow 
colour,  and  is  the  compound  re- 
quired.  It  is  composed  nearly  of 
one  part  of  chloride  and  nine  parts 
of  oxide  éf  lead  :  it  may  also  be 
obtained  by  heating  chloride  and 
oxide  of  lead  together  in  the  requi- 
site  proportions,  or  by  heating  a 
mixture  of  one  part  of  hydrochlo- 
rate of  ammonia  with  ten  parts  of 
protoxide  of  lead.  In  fusing  thèse 
compounds  it  is  requisite  to  be  ex- 
tremely  careful  to  avoid  any  ad- 
mixture  of  carbonaceous  or  com- 
bustible matter,  as  that  would 
reduce  a  portion  of  the  oxide  of 
lead  to  its  metaUic  state,  which 
would  injure  the  colour  of  the 
product. 

Tuming  tools.  Thèse  are  of  two 
classes,  m.  hand-tools  ^md  tools 
fiked  in  the  slide-rest.  Of  the 
former,  the  principal  are  the  heel- 
tool,  graver,  planisher,  gouge,  and 
chisel:  there  are  manyothers  which, 
however,  are  but  modifications  of 
thèse,  and  are  required  only  in 
particular  cases. 

The  slide-rest  tools  are  distin- 
gnished  by  the  same  names  as  the 
hand-tools,  but  vary  firom  them 
slightly  in  the  forms  of  their  cut- 
ting  parts,  which  in  the  hand-tools 
are  in  gênerai  rather  broader,  in 
order  that  the  part  to  be  eut  away 
may  be  acted  on  as  long  as  possible 
before  shifting  the  tool  ;  for  forward 
motion  is  in  their  case  continuous 
only  for  the  short  period  while  the 
cutting  edge  can  be  brought  to 
bear  on  the  mateml  mthout  shift- 
ing forward  tVie  TesXim.^  ^voX,  o»! 
the  tooL  T\ie  iace  ox  tto\i\.  Çiôi^ç^ 
of  the  tool  ahouVd  m  e^erj  ea&fe\ifc 


nearly  perpendicular 
zontid  diameter  of  th 
a  small  .différence  is 
clearance. 

The  angle  of  the 
should  be  more  or  le 
cording  to  the  nature 
rial  to  be  tumed  ;  in 
softer  and  more  unifor 
rial,  the  more  acute  s) 
angle  :  for  wood,  it  sh< 
acute,  and  for  iron  ai 
acute.  The  velocity 
the  w(»k  is  made  to  r 
also  be  adapted  to  ti 
and  must  be  such  that 
take  the  greatest  effe< 
with  the  préservation  c 
edge. 

The  hardening  and  1 
tuming  tools  require 
rience  on  the  part  of  tl 
for  although  they  ma 
best  possible  shape,  tb 
than  iiseless  unlesa  pr 
ened.  The  général 
hardening  and  tempei 
as  follows  :  The  cattin 
^ool  is  slowly  heated  ii 
and  when  of  a  light 
cooled  quickly  in  wate 
very  hard  and  brittle, 
tempering  or  reducing 
per  degree  of  hardne 
this,  it  is  necessary  to 
part,  so  that  a  chanj 
may  be  readily  observ 
place  it  upon  a  red-ho 
it  bas  become' heated 
degree  by  contact,  the 
will  bave  a  pale  straw 
gradually  deepen^,  and 
arrived  at  the  requis 
tint,  the  tool  is  removi 
cooled,  after  which 
use.    (See  also  the  ar 

Tumsole,  a  kind.  of  col 
painting       ^ 

Tum-tablét  a    circnlar 
cross-rails  fixed  on  its 
ported  by  roUers,  anc 
\i«v\vjç,\.\xrûR.d.  on  a  0( 


488 


TUR 


TUYERES. 


TUY 


Turretf  a  small  tower  attached  to 
and  forming  part  of  another  tower, 
or  placed  at  the  angles  of  a  church 
or  public  building,  especially  in  the 
style  of  Tudor  architecture 

Tuscan  Style  of  Architecture»  This 
originated  in  the  north  of  Italy,  on 
the  first  révisai  of  the  arts  in  the 
free  cities,  and  beyond  which  it  bas 
never  yet  travelled,  except  in  some 
examples  which  were  introduced 
by  Inigo  Jones  in  the  first  church 
of  St.  Paul,  Codent  Garden,  and  by 
Sir  Christopher  Wren  iu  porticoes 
at  St.  Paul's  cathedral,  London. 
This  style  is  characteristic  of  the 
people  who  practise  it.  The  Tus- 
can,  it  bas  been  said,  should  pe- 
culiarly  be  adopted  in  England. 

Tuyères.  Before  puddling  became 
so  generally  introduced,  the  shape 
and  position  of  the  tuyère  at  a  blast- 
fiirnace  received  considerableatten- 
tion,but  since  the  quality  of  pig  iron 
bas  been  sought  for  with  but  little 
anxiety,  thèse  bave  ceasedto  be  con- 
sidered  of  much  importance.  The 
chief  purpose  of  the  metallic  tuyère 
is  the  préservation  of  the  fire-proof 
bearthstones  ;  the  direction  and 
form  of  the  blast  are  of  minor  im- 
portance. This  protection  is  ac- 
complished,  in  some  measure,.by 
making  a  coating  of  flre-clay  in  the 
tuyère -hole  which  is  eut  in  the 
bearthstones.  By  this  means,  con- 
stant attendance,  and  repeated  re- 
newal  with  clay,  the  tuyère  may 
be  maintained  narrow  :  whether 
formed  of  clay  or  métal,  it  should 
never  be  wider  than  the  nozzle. 
Where  one  of  the  former  kind  ex- 
ceeds  thé  width  of  the  nozzle,  it 
bums  away,  and  the  earth  is  ex- 
posed  to  destruction.  The  preser- 
vation  of  the  original  dimensions 
of  the  hearth  is  the  main  object 
which  the  manager  of  a  fumace 
seeks  to  secure;  and  as  the  clay 
tuyère  does  not  effect  this  object, 
those  made  of  copper  or  cast  iron 
bave  been  substituted  in  its  place. 
Thèse  reach  further  into  the  fur- 
nace  than  those  of  clay,  and  there- 
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fore,  as  it  is  decidedly  of  advantage 
that  the  blast  should  be  driven  as 
far  as  possible  into  the  centre  of  the 
hearth,  the  former  are  much  pré- 
férable to  the  latter.  If  formed  of 
wrought  iron,  theyare  liabletobum, 
as  the  iron,  in  conséquence  of  its 
purity,  oxidizes,  and  forms  with  the 
clay  around  it  a  very  fusible  silicate, 
which  is  precipitated  into  the  fur- 
nace.  Gray  is  préférable  to  white 
cast  iron,  and  also  to  wrought  iron  ; 
the  carbon  and  impurities  it  con- 
tains  protect  it  against  oxidation 
and  destruction.  Copper  is  the 
best  métal  for  tuyères  ;  it  is  a  good 
conductor  of  beat,  and  is  kept  cool 
by  the  blast  more  easily  than  iron. 
Its  silicates  also  are  infusible.  If 
copper  oxidizes,  aùd  forms  a  silicate, 
the  latter  will  protect  it.  The  ad- 
vantages  derived  £rom  the  copper 
tuyère  bave,  in  Europe,  been  ac- 
knowledged  for  more  than  a  cen- 
tury;  still  the  cbarcoal  fumaces 
in  America,  at  which  cold  blast 
is  employed,  are  generally  blown 
by  clay  tuyères,  the  resuit  of  which 
is  the  waste  of  much  coal,  and  the 
production  of  inferior  iron.  This 
is  mentioned  as  one  of  those  rare 
cases  in  which  Americans  do  not 
make  the  best  use  of  the  means 
at  their  disposai.  The  copper 
tuyère  is  protected  against  the  beat 
of  the  fînmace  by  the  cold  blast, 
which  touches  it,  and  for  this  rea- 
son  should  not  be  wider  than  the 
nozzle.  In  this  point  of  view,  it 
may  be  regarded  merely  as  a  pro- 
longation of  the  nozzle,  and  is,  of 
course,  govemed  by  the  rules  appli- 
cable to  the  latter.  So  long  as  pig 
iron  is  to  be  made  by  the  charcoid 
forge,  the  désire  to  make  white 
plate  iron  in  the  blast-fumace  will 
exist.  It  is  very  difScult,  almost 
impossible,  to  keep  a  blast-fumace 
constantly  running  upon  a  certaii^ 
kind  of  iron  ;  and  therefc^e  the  dif- 
Yerence  which  the  quality  ef  that  in 
the  fumace  exhibits  is  modified  to 
a  more  or  less  gênerai  standard  by 
means  of  the  position  of  the  t\r^èc«.>  ^ 
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8uch  as  its  direction  and  inclina- 
tion. Very  skilfiil  management  is 
required,  in  many  instances»  to  pro- 
duce the  desired  effect.  In  some 
parts  of  Europe,  where  cold-blast 
iron  for  the  forge  is  manufactured, 
the  copper  tuyère  is  yet  in  use; 
but  where  pig  iron  for  puddling 
is  made,  or  hot  blast  employed, 
such  close  attention  is  not  ne- 
cessary.  In  America,  the  niceties 
involved  in  a^justing  the  tuyère 
can  scarcely  be  appredated,  not 
even  at  the  forge  fires;  but  this 
a^justment  is  unaccompanied  with 
any  practical  convenience,  as  the 
trouble  it  requires  is  never  com- 
pensated.  The  advantages  which 
anse  from  a  scrupulous  attention 
are,  at  best,  very  small  ;  and  such 
attention  would,  under  the  condi- 
tions which  exist  in  America,  es- 
peciaUy  the  high  price  of  labour, 
resuit  in  loss  instead  of  gain. 

At  cold-blàstfurnaces,  in  America, 
clay  or  cast  iron  tuyères,  principally 
the  former,  are  consequently  gene- 
rally  employed.  Water  tuyères  are 
in  use  at  forges,  fineries,  hot-blast, 
and  at  some  cold-blast  fumaces. 
A  common  one  for  the  Catalan 
forge,  the  charcoal  forge,  finery, 
and  charcoal  blast-fumaces,  is  made 
of  boiler  plate.  The  top  part  is 
hollow,  while  the  bottom  part, 
which  is  generally  flat,  is  solid.  A 
water- pipe,  of  i-inch  bore,  con- 
ducts  a  current  of  cold  water 
through  the  hollow  top  :  this  pré- 
serves the  tuyère,  and  protects  it 
against  buming.  The  bottom  is 
made  flat,  so  as  to  serve  as  a  sup- 
port to  the  nozzle;  and  thus  the 
latter  may  be  readily  moved  to  those 
places  where  it  is  most  needed. 
At  blast-furnaces  and  fineries,  this 
précaution  is  not  of  much  use,  as 
the  nozzle  remains  at  the  place 
where  it  is  fixed  ;  but  at  forges  it 
must  be  moveable.  Both  of  the 
waterspipes  are,  in  most  cases,' at 
thé  top  ;  but  t\i\%  artaxi^emeiL^.  cmi 
scarcely  be  consideteA.  ^o  «À^wi- 
tageous  as  though  one  pvpe>  ot  \>afc 
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entrance  of  the  water,  wete 
the  bottom,  and  the  otherpçe^i 
the  outflow,  at  the  top. 

Tuyères  for  anthracite,  eoke,i2 
most  of  the  charcoal  furnaces,» 
perfectly  round,  and  made  of  bîb 
plate  ;  seldom   of  oopper  or  ai 
iron.     The  tapering  <^  them  es 
not  affect  the  fumace;  and  fati. 
the  evil  this  tapering  ooeiiio«)tl 
may  be   a  perfect   cylinder.  b 
using  hot  blast,  it  makei  bo  âÊs- 
ence  how  the  air  is  oondnctodos 
the  fumace,  provided  the  tajèei 
kept  open,  and  bright;  which  iirf 
that  is  necessary.     lie  nooki 
laid  into  the  tuyère, — how  kl 
reaches  into  it,  is  a  mattcrrfa 
conséquence, — and  the  tpÊtth^ 
tween  them  filled  np  wîth  éf- 
At  a  cold-blast  fumace,  it  lefBH, 
some  attention  not  to  pué  <ki 
nozzle  too  far  in,  or  to  dmritw 
far  back.     The  water-pipei  mi 
lead,  $-inch,  seldom  l-^b«: 
one  on  the  lower,  and  the  othera 
the  top  part   of  the  Inrim.  1k 
lower  pipe  conducts  the  wttoi 
the  tuyère,  and  the  upper  oae  fn 
it    The  former  is,  in  miayan 
pushed  as  far  as  possible  iito  l> 
interior,  to  bring  the  oold  vm 
into  the  fiimace  ;  an^tbe  mtoi 
thus  applied  where  the  hot  ■ 
greatest.  A  constant,  unintonfRl 
supply  is  necessary  to  prefcaiât 
melting  of  the  tuyère.    The  tn« 
must  be  pure  ;  else  it  will  knci 
sédiment  in  it  «vhich  is  nR* 
cause  its  destruction.  Tbere 
also,  be  à  sufficient  supply  of  oH 
water  :  if  the  formation  of  lUm 
is  going  on  in  the  interior  of  ik 
tuyère,  the  latter  is  sure  t»  h 
burned.     Copper    and  iHaa  ^ 
longer    than    iron  ;    bot   if 
tuyères  are  well   made,  sad  9^ 
dered  with  copper,  and  if  thoe  îj 
no  lack  of  water,  they  maj  ]aK>' 
long  time.     Where  theie  iii ^ 
ficiency  of  water,  or  where  A* 
«x^  ^^^QSùsiA:^  ^  ^j^j^  interior  éi 
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do  not  wear  well,  attention  must 
be  directed  to  the  water;  and  if 
nothing  appears  wrong,  the  appli- 
cation of  larger  pipes,  or  higher 
hydrostatic  pressure,  will  then  re- 
medy  the  e^.  Water  tuyères  are 
generally  from  Ip  to  20inches  long  ;  ' 
those  that  are  too  short  are  liable 
to  be  bumt,  by  the  fire  working 
around  them,  because  there  is  not 
sufficient  room  to  keep  it  closed 
up.  Another  disadvantage  is,  that 
their  want  of  length  prevents  them 
from  being  pushed  into  the  hearth; 
but  length  is  necessary  when  the 
earth  is  burned  out,  and  when  the 
blast  should  be  carried  further  into 
the  interior.  The  extemal  size  is 
also  a  matter  which  requires  atten- 
tion in  the  construction.  The  total 
surface  détermines  the  amount  of 
water  which  is  necessary.  The 
larger  the  surface,  particularly  the 
diameter,  the  greater  the  amount 
of  water  necessary,  and  of  course 
the  greater  the  danger  of  burning. 
A  tuyère  is  seldom  more  than 
four  inches  in  diameter  inside  ;  but 
the  diameter  outside  is  sometimes 
twelve,  and  even  more  inches.  With 
such  an  increase  of  the  diameter, 
however,  the  danger  is  augmented. 
Tuyères  may  be  considered  a  pro- 
longation of  the  noz^e  or  the  blast- 
pipe,  and  disconnected  from  it 
merely  for  the  sake  of  préservation, 
and  of  more  convenient  access  to 
the  interior  of  the  fumace.  Those 
for  cold  blast  should  taper  more 
than  those  for  hot  blast,  because 
the  former  clinker  in  a  greater  de- 
gree,  and  requi)*e  cleaning  more 
frequently  than  the  latter.  The 
more  acute  the  angle  of  the  tuyère, 
the  colder  it  works  ;  and  the  more 
tapered  it  is,  the  botter  it  works. 
Thèse  observations  are  of  practical 
importance.  In  most  cases  the 
blast  is  required  as  far  in  the  in- 
terior of  the  fumace  as  possible, 
because  fuel  is  thus  saved,  better 
iron  produced,  and  the  hearth  pro- 
tected.  There  is  some  difficulty 
in  giving  cold-blast  tuyères  a  shght 
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taper,  because  they  should  be  very 
wide  outside  ;  but  this  difficulty  can 
be  overcome  by  making  their  in- 
teriors  more  curved.  If  the  extrême 
end,  as  far  back  as  the  diameter  of 
the  mouth,  is  cylindrical,  the  same 
purpose  is  accomplished  as  though 
the  whole  were  cylindrical.  If  too 
much  tapered,  which  is  shown  by 
its  working  too  hot,  the  evil  is 
diminished,  in  some  measure,  by 
pushing  the  nozzle  further  into  the 
fumace.  This  is  but  a  temporary, 
not  a  radical  remedy;  and  a  tuyère 
of  a  proper  form  must  be  substi- 
tuted.  If  it  works  too  cold,  that 
is,  sets  on  too  much  cold  cinder, 
the  only  resource  is  scmpulously 
td  keep  it  clean,  and  to  replace  it 
as  soon  as  possible  by  one  more 
tapered,  or  with  a  more  obtuse 
cône.  From  thèse  considérations, 
it  is  évident  that  différent  kinds 
of  ore  require  a  tuyère  of  différent 
taper  ;  but  for  t^e  exact  degree  of 
this  taper  no  général  rule  can  be 
given.  Expérience  must,  in  this 
instance,  be  the  only  guide.  This 
will  appear  more  évident  on  taking 
into  considération  the  kind  of  fuel 
and  the  pressure  of  the  blast  re- 
quired. Calcareous  ore,  as  well  as 
the  pig  iron  made  from  it,  works 
naturally  hot  at  the  tuyère  ;  conse- 
quently,  those  more  acute  are  em- 
ployed,  and  serve  to  drive  the  blast 
far  into  the  fumace,  by  which 
means  they  are  kept  cool.  This 
resuit  can  be  effected  by  a  water . 
tuyère.  Clay  ores,  which*  work 
naturally  cold,  work  better  with 
one  that  is  tapered.  Thèse  consi- 
dérations, which  bave  a  spécial  bear- 
ing  upon  the  working  of  fumaces 
and  forges,  are  entirely  of  a  practi- 
cal nature  ;  and  for  this  reason  the 
management  of  the  fumace  or  forge 
is  accompanied  with  such  différent 
results.  It  is  évident  that  the  mo- 
dification of  a  tuyère  cannot,  at 
times,  be  so  quickly  accomplished 
as  may  be  desired  :  months,  and 
even  years,  are  often  consuïned, 
before  the  required  forov  «i»».  Xs». 
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accurately  detennined;    in  many 
cases,  this  form  is  never  arrived  at. 
The  shape  is  therefore  a  matter 
which,  at  blast-fumaces,  generally 
dépends  on  the  décision  of  the 
keeper  or  founder;  and  as  those 
formed  of  clay  may  be  altered  very 
convenientlyt  this  may  be  assigned 
as  one  of  the  reasons  why  so  many 
of  that  kind  are  in  use.    The  whole 
matter,  however,  is  divested  of  its 
mysteiy  when  it  is  found  that  an 
obtuse  tuyère  tends  to  work  warm, 
while  one  more  acute  produces  an 
opposite  effect,  and  is  more  advan- 
tageous  as  respects  both  the  quality 
and  quantity  of  work  ;  but  it  is  more 
diffioilt  to  manage.    The  form  of 
the  nozzle,  as  well  as  that  *of  a 
métal  tuyère,  is  permanent;  and 
as  the  advantage  of  either  shape 
can  be  arrived  at,  in  a  more  or  less 
perfect  manner,  by  pushing  in  or 
drawing  back  the  nozzle,  no  solid 
objection  exists  againstthoseformed 
of  métal.  Some  différence  should  be 
madebetweenthe  form  of  the  nozzle 
and  that  of  the  tuyère.    A.n  obtuse 
nozzle  should  work  with  the  latter 
more   acute;    a   slightly  tapered 
nozzle,  with  one  greatly  tapered. 
The  latter  form  is  generally  pre- 
ferred,  on  account  of  the  facÛity  of 
cleaning. 

In  applying  hot  blast,  the  form 
of  the  tuyère  and  the  nozzle  is  a 
matter  of  indifférence  ;  but  in  their 
construction  it  is  found  désirable 
to  adopt  the  rules  hère  suggested. 
The  advantages  of  hot  blast  are 
sometimes  doubtfid;  and  it  is 
therefore  better  to  unité,  by  means 
of  perfect  forms  of  apparatus,  ail 
the  advantages  derivable  from  the 
cold  blast,  and  thus  to  regain  what 
is  lost  in  quantity  by  its  employ- 
ment. 

In  forge  fires  there  are  generally 
but  one  tuyère  and  two  nozzles. 
At  refinery  fires  the  tuyères  are 
often  ail  on  one  side;  at  other 
places  on  opposite  &\de«.  ^\\i^%e 
diffierences  are  the  teaxîVt  oi  \ocïX 
causes,  originating  m  t\i^  ioTm  ol  \ 
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the  apparatus,  the  qosi 
iron  and  ftiel,  the  pra: 
blast,  and  the  qoahfical 
workmen.  Thehr  numbc 
position  in  the  blast -f 
serve  attention.  In  \ 
blast,  few  should  be  em] 
in  using  hot  b&st  as  mi 
sible.  Cold-blast  tuyère 
rally  troublesome  ;  they 
become  black,  and  reqoii 
attention,  as  well  in  n 
nozzle  as  in  patching 
day;  they  also  tend  t 
white  iron,  and  they  coc 
parts  of  the  hearth. 
reasons  their  number 
reduced  as  much  as  p 
the  hot.blast  tuyère  wori 
occasions  but  little  troub 
inclined  to  produce  grai 
tends  to  reduce  silex,  i 
quently  to  produce  a  p< 
of  iron.  Therefore,  the 
many  bot-blast  tuyères 
conveniently  employed 
mended.  The  position 
is  most  faTourable  when 
both  sides  of  the  hearth. 
is  that  part  of  the  heart 
first  bumt  out;  and  if 
is  in  the  back  part  of  t 
the  distance  from  it  t 
posite  timp  is  unnece 
creased. 

Tying,  in  mining,  the  term 
ingores 

Ti/mpan  ofan  areh,  a  trian] 
or  table  in  the  corners 
an  arch,  usually  hoUowe 
riched   with    branches 
olive,  oak,  &c.,'and  some 
emblematical  figures 

Tympanunif  the  triangula 
the  fastigium  of  any  buil 
prehended  between  its  < 
that  of  the  entablature  : 
of  a  framed  door  were  < 
pana  by  the  Romans 

Typhoon  is  a  name  frequen 
to  a  tropical  storm  :  it  is 

^'^  Wçy«  vï\\\v  ^««x 
KÎtvcal^  ^^TNSi.^  ^cra^jv^ 
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tiich  are  felt,  though  rarely 
ith  much-diminished  force, 
southem  parts  of  Italy  and 
The  sirocco  of  Egypt  and 
asts  of  the  Mediterranean, 
loom  of  Arabia,  and  the  har- 
L  of  the  coast  of  Guinea,  are 
tood  to  be  80  many  desig- 


ULT 

A.RINE,  LazuRne,  or  Azuré,  is 
id  from  the  iapis  iaztilif  a 
is  stone  found  principally  in 
and  Siberia.  It  is  the  most 
ited  of  ail  modem  pigments, 
om  its  name  and  attributes, 
•ably  the  same  as  the  no  less 
ited  Armenian  blue,  or  cy- 
f  the  ancients.  Of  tiiie  lat. 
eophrastus  informs  us  that 
nour  of  inventing  its  factiti- 
îparation  (by  perhaps  a  very 
X  chemico-mechanical  pro- 
lU  used  for  ultramarine)  was 
d  in  the  Egyptian  annals  to 

their  kings  ;  and  it  was  so 
prized,  that  the  Phœnicians 
leir  tribute  in  it,  and  it  was 
n  présents  to  princes  :  hence 
a  common  practice,  in  those 
to  counterfeit  it. 
-ine  ashes  (minerai  gray)  are 
sidue  of  lapis  lazuU  from 

ultramarine  has  been  ex- 
[,  and  vary  in  colour  from 
"ay  to  blue.  Although  not 
in  beauty,  and  inferior  in 
:h  of  colour,  to  ultramarine, 
e  extremely  useful  pigments, 
ag  grays  much  more  pure 
ider  than  such  as  are  com- 
)f  black  and  white,  or  other 
and  better  suited  to  the 
tints  of  flesh,  foliage,  the 
»f  skies,  the  shadows  of  dra- 
&c.,  in  which  the  old  masters 
Tont  to  employ  them.  Ul- 
ine  broken  with  black  and 
&c.,  produces  the  same  ef- 
nd  is  thus  sometimes  car- 
rougbout  the  colouring  of  a 
The  brighter  sorts  of  ul- 


nations  of  the  tjrphoon;  ail  of 
them  bdng  supposed  to  originate 
in  the  same  cause,  with  modifi- 
cations depending  merely  on  the 
nature  of  the  particles  exhaled 
from  the  ground  in  the  différent 
countries.  They  are  also  said  to 
cause  water-spouts  at  sea. 
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tramarine  ashes  are  more  properly 
pale  ultramarines,  and  of  the  class  ' 
of  blue  ;    the  inferior  are  called  ; 
minerai  gray. 

UmbeTf  commonly  called  Raw  UmbeTf 
is  a  natural  ochre,  abounding  with 
oxide  of  manganèse,  said  to  hâve 
been  first  obtained  from  ancient 
Umbria,  now  Spoleto,  in  Italy.  It 
is  found  also  in  England,  and  in 
most  parts  of  the  world  ;  but  that 
which  is  brought  from  Cyprus,  un- 
der  the  name  of  Turkish  umber,  is 
the  best.  It  is  of  a  brown  citrine 
colour,  semi-opaque,  has  ail  the 
properties  of  good  ochre,  is  per- 
fectly  durable  both  in  water  and 
oil,  and  one  of  the  best  drying  co- 
lours  we  possess:  it  injures  no 
other  good  pigment  with  which  it 
may  be  mixed. 

Undecagon,  a  polygon  of  eleven  sides 

Undercroftf  a  subterraneous  apart- 
ment  or  crypt 

Underlay,  When  a  vein  in  a  mine 
hides  or  inclines  from  a  perpendi- 
cular  line,  it  is  said  to  underlay 

Underlay  shaft,  a  shaft  sunk  on  the 
course  of  a  Iode 

UnderlaycTy  in  mining,  a  perpendi- 
cular  shaft  sunk  to  eut  the  Iode  at 
any  required  depth 

Undershoi  wheel,  in  hydraulics,  a 
wheel  with  a  number  of  flat  boards, 
which  receive  the  impulse  of  the 
water  conveyed  to  the  lowest  part 
of  the  wheel  by  an  inclined  canal 

Uniform  motion.  The  velocity  of  a 
moving  body  is  said  to  be  uniform 

&pace&  Va  et^iai  ^\si<^ 
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enginesy  the  brass  unions  for  Con- 
necting the  elastic  bore-pipe  of  the 
tender  to  tbe  feed-pipe  of  th?  en- 
gine;  smaller  ones  also  connect 
the  tender  steam-pipe  with  the 
feed*pipe  and  with  the  boiler.  The 
feed-pipe  is  likewise  attached  to 
the  lower  end  of  the  pump  by  a 
large  union  screw. 
Unit  of  work.  The  measure  of  any 
amount  of  work  is  the  work  done 
where  a  pressure  of  1  Ib.  is  exerted 
throngh  1  foot,  the  pressure  acting 
in  the  direction  in  which  the  space 
is  described.  If,  instead  of  11b. 
being  moved  through  1  foot,  it  be 
moved  through  2  feet,  it  is  clear 
that  the  work  is  doubled,  or  that 
two  units  of  work  hâve  been  done. 
The  différence  between  the  aggre- 
gate  work  done  upon  a  machine 
during  any  time  by  those  forces 
which  tend  to  accelerate  the  mo- 
tion, and  the  aggregate  work,  dur- 
ing the  same  time,  of  those  which 
tend  to  retard  the  motion,  is  equal 
to  the  aggregate  number  of  units 
of  work  accumulated  in  the  moving 
parts  of  the  machine  during  that 
time,  if  the  former  aggregate  ex- 
ceed  the  latter,  and  lost  by  them 
during  that  time,  if  the  former  ag- 
gregate fall  short  of  the  latter. 

In  référence  to  the  unit  of  time, 
the  unit  of  mechanical  power  bas 
been  assumed  to  be  1  Ib.  raised  1  ft. 
high,  and  1  minute  as  the  unit  of 
time  ;  the  unit  of  work  will  there- 
fore  be  represented  by  1  tb.  raised 
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1  foot  high  in  1  minute.  Now,  it 
is  assumed  that  a  horse  ia  ci^bk 
of  doing  33,000  such  units  of  woik, 
t.  e.  that  he  is  capable  of  raising 
33,000  fts.  1  foot  high  in  a  minute, 
or  1  Ib.  33,000  feet  high  ;  and  this 
is  called  a  horse's  power,  and  is 
the  unit  of  work  in  référence  to 
the  unit  of  time  commonly  used  io 
this  country. 

Universal  chuck,  a  circnlar  plate  to 
screw  on  the  mandril  of  a  latbe, 
and  hold  a  nut  or  any  small  pièce 
of  métal  to  be  bored  :  in  the  plate 
are  two  or  more  radial  slots,  fitted 
by  the  jaws  or  pièces  which  pro- 
ject  fîx)m  the  face  of  the  chuck, 
moved  by  screws  towards  the  cen- 
tre, and  tightened  upon  the  nut 

UnmooTj  in  navigation,  tq  redooe  t 
ship  to  the  state  of  riding  by  t 
single  anchor  and  cable 

Ufuh^,  to  remove  any  thing  ont  of 
a  ship 

Um,  an  andent  utensil,  nsed  for  t 
variety  of  purposes  ;  aometimes  ts 
the  réceptacle  of  lots  or  for  votes 
at  the  public  élection  of  magis- 
trates;  but  its  greatest  and  moti 
û-equent  use  was  as  a  receptade 
for  the  ashes  of  the  dead  af tar  thdr 
bodies  were  bumt.  Thèse  umsweie 
sometimes  kept  in  houses,  and  also 
put  under  tombstones,  or  withio 
vaults  or  graves.  Ums  and  simUar 
vessels  hâve  been  found  in  the  ba» 
rial-places  of  the  ancient  Britons. 
In  modem  times,  the  um  is  an 
utensil  of  domestic  use. 
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VAC 

Vacuum,  a  vacuity  or  space  unoccu- 
pied  by  matter;  in  pneumatics, 
the  vacuum  caused  by  an  air-pump, 
which  is  a  degi'ee  of  raréfaction 
sufficient  to  suspend  the  ordinary 
effects  of  the  atmosphère. 

Vacuum-pumpt  a  pump  connected  to 
the  boiler  of  a  marine  engine,  for 
charging  the  boiler  with  water 
from  the  sea  by  dischar^g  the  air, 
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causing  the  water  to  rise  within  the 
boiler,  from  the  pressure  of  the 
atmosphère  without  :  by  this  means 
much  labour  and  time  are  sa^ed, 
which  would  otherwise  be  ex* 
pended  in  lifting  the  vats 

Fatr,  a  tenu  in  heraldry,  being  a  f^ 
composed  of  four  distinct  coloon; 
argent,  gules,  or,  and  sable 

VahCf  in  hydranlics,  &c.,  a  lid  cou- 
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trived  to  open  one  way,  to  admit  a 
fluid  into  a  tube,  but  which  shuts 
when  pressed  from  the  other,  to 
prevent  its  return.  In  anatomy,  a 
kind  of  membrane  which  opens  in 
certain  vessels  to  admit  the  blood, 
and  shuts  to  prevent  its  regress. 
ValveSf  in  blast  machines,  are  essen- 
tial  in  blast>conducting  pipes  ;  first, 
for  shutting  up  the  blast  entirely  ; 
secondly,  for  diminishing  and  in- 
creasing  it  at  pleasure.  The  first 
kind  is  needed  where  the  blast  is 
generated,  for  various  purposes,  by 
the  same  blast  machine.  The 
valves  in  use  are,  the  sliding,  the 
conical,  and  the  trundle.  The 
two  first  named  are  but  little  em- 
ployed.  If  well  made,  the  latter 
kind  of  valve  is  very  usefîil.  At 
one  end  it  bas  a  handle,  and,  in 
many  instances,  a  graded  scale, 
which  indicates  the  amount  of  air 
which  passes  through  the  valve,  or, 
in  other  words,  it  shows  the  open- 
ing  of  the  valve.  At  each  tuyère 
or  nozzle  a  valve  is  required,  which 
serves  either  to  shut  off  the  blast 
entirely,  or  to  regulate  the  passage 
of  whatever  amount  is  needed.  At 
the  nozzle-valve,  a  scale  is  very 
useful,  partly  for  the  purpose  of 
adjusting  the  blast,  and  partly  for 
that  of  fastening  the  handle  of  the 
valve,  and  keeping  it  in  a  certain 
position. 

The  laws  which  govem  the  con- 
struction of  blast-pipes,  valves,  and 
tuyères,  are  summarily  as  follows: 
The  interior  of  the  blast  conductors 
should  be  as  smooth  as  possible, 
as  an  uneven  surface  causes  great 
friction.  The  friction  of  the  air  is 
proportional  to  the  length  of  the 
pipe,  and  to  the  density  of  the  air 
which  passes  through  it.  It  is 
proportional  to  the  square  of  the 
speed  of  the  air,  and  the  reverse  of 
the  square  of  the  diameter  of  the 
pipe.  Obstructions  caused  by 
short  bends  in  such  pipes  are 
inversely  proportional  to  the  angle 
of  the  bend,  and  are  govemed 
by  the  laws  of  hydrostatics.    Sad- 
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den  contractions  and  expansions 
of  the  pipe  occasion  a  whirhng 
disturbance  in  the  current  of  the 
air  —  a  loss  of  power,  or,  what 
is  the  same,  of  blast. 

Valve f  the  safety^  in  pneumatics,  a 
valve  in  a  steam  engine,  to  obviate 
the  danger  of  explosion,  by  allow- 
ing  the  steam  to  escape  when  the 
pressure  is  raised  beyond  a  certain 
weight 

Valveseatt  the  flat  or  conical  surface 
upon  which  a  valve  rests 

Vandyke  Broumt  a  pigment  hardly 
less    celebrated    than    the    great 

'  painter  whose  name  it  bears,  is  a 
species  of  peat  or  bog-earth,  of  a 
fine  deep  semi-transparent  brown 
colour.  The  pigment  so  much  es- 
teemed  and  used  by  Vandyke  is 
said  to  hâve  been  brought  from 
Cassel  ;  and  this  seems  to  be  justi- 
fied  by  a  comparison  of  Cassel 
earth  with  the  browns  of  his  pic- 
tures.  The  Vandyke  browns  in 
use  at  présent,  appeartobeterrene 
pigments  of  a  simÛar  kind,  purified 
by  grinding  and  washing  over :  they 
vary  sometimes  in  hue,  and  in  de- 
grees  of  drying  in  oil,  which  they 
in  gênerai  do  tardily,  owing  to  their 
bituminous  nature,  but  are  good 
l^rowns  of  powerful  body,  and  are 
durable  both  in  water  and  oil. 

VanCf  or  Wind-vaney  in  navigation,  a 
thin  slip  of  bunting  ;  a  string  of 
feathers,  â^c,  stuck  up  to  wind- 
ward,  to  show  the  direction  of  the 
wind 

Vanea,  In  Europe,  the  custom  of 
placing  vanes  on  church  steeples  is 
very  old  ;  and,  as  they  were  made 
in  the  figure  of  a  cock,  they  bave 
been  thence  denominated  weather- 
cocks. 

Vanning,  removing  the  impurities 
from  tin  ore 

Vaporization,  The  présence  of  mois- 
ture  in  the  air  is  accounted  for  by 
a  modification  of  the  process  of 
vaporization.  Water  évaporâtes,  or 
is  converted  into  steam  (by  steam 
we  hère  mean  the  elastic  vapour  of 
water,  which  is  always  invisible  \ 
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what  is  commonly  called  steam, 
but  properly  cloud,  is  liquid  water 
in  a  finely  divided  or  powdered 
itate,  wafted  like  dust  by  currents 
of  air  or  of  steam,  properly  so 
called,)  at  ail  températures,  until 
the  whole  space  above  it,  whether 
containing  air  or  not,  is  pervaded 
yriih  watery  vapour  of  a  certain  fix- 
ed  density  and  elasticity,  dépend- 
ing  on  the  température,  and  con- 
nected  therevith  by  certain  laws. 
The  elasticity  or  expansive  ten- 
dency  of  a  fluid  is  estimated  by  the 
nnmber  of  pounds  or  ounces  with 
which  it  presses  on  each  square 
inch  of  surface  that  it  touches  ;  or 
by  the  number  of  inches  of  mer- 
cury  that  it  will  support,  as  on  a 
barometer. 

Steam  can  exist  at  any  g^ven 
température,  and  of  such  density  as 
to  haye  a  certain  fixed  pressure, 
and  no  more;    and  (if  there  be 
water  enough  présent)  steam  will 
be  accumulated  till  it  bas  this  den- 
sity ;  but  no  more  can  then  be  ac- 
cumulated without  raisingthe  tem- 
pérature: and  if  the  température 
be  lowered,  a  portion  of  the  steam 
will  immediately  become  water,  so 
that  (occupying  in  this  state  some 
thousands  of  times  less  space  than 
before)  it  may  leave  room  for  the 
remaining  vapour  to  expand,  till 
its  expansive  force  is  reduced  to 
that  which  the  new  température 
can    support.      The   pressure    of 
steam  is,  therefore,  always  the  same 
at  the  same  température.    At  212° 
its  elastic  force  is  equal  to  that  of 
the  atmosphère,  and  it  will  support 
a  column  of  mercury  30  inches 
high,  which  is  the  reason  that  boil- 
ing  requires  this  température  in  the 
open  air,  when  the  barometer  is  at 
30  inches  ;  but  rather  less  or  more, 
when  the  barometer  stands  lower 
or  higher.   Above  this  température 
it  becomes   high-pressure  steam, 
which  at  220°  will  support  nearly 
35  inches  of  mercury;   at  230°, 
nearly  42  inches,  and  so  on.    But 
the  steam  wYûch  \%  l\«0NÇTi  ofC 


from  the  waters  of  the  earth,  from 
damp  soil,fix>m  the  foliage  of  pUati, 
and  eyen  from  ice  and  snow,  hu 
but  a  yery  small  pressure.    Steun 
at  82°  will  support  only  0*200  of 
an  inch  of  mercury  :  at  40**,  0*263 
of  an  inch  ;  at  50°  0*375  of  an  inch; 
at  60°,  0*524,  or  rather  more  thin 
half  an  inch  of  mercury  ;  at  8(f , 
it  will  support  one  inch,  and  sooo. 
When  the  air  contains  as  mach, 
vapour  as  can  exist  at  the  existing  I 
température,  it  is  said  to  be  sato- 
rated.  If  in  this  state  it  expérience' 
the  smallest  réduction  of  tempera* 
ture,  some  of  the  vapour  must  im- 
mediately become  liquid,  assumisg 
the  form  of  cloud,  fog,  or  ninj 
Thèse  effects  dépend  on  the  oool'; 
ing  of  the  air  below  the  tempen*  '■ 
ture    necessary  to   retaîn  aÛ  its' 
vapour.    But  when  a  solid  body  il 
cooled    below  this    temperatnit, 
(the  air  remaining  above  it,)  a  ^ 
ferent  kind  of  déposition  occon, 
called  dew,  which  does  not  ftll  m 
drops  from  the  air,  but  grows,  as  H 
were,  on  the  solid.      Dr.  'Wdli 
proved,  by  a  most  complète  inni- 
tigation  of  this  subject,  thatinstetd 
of  dew  cooling  bodies,  as  commonh 
supposed,  it  is  their  cooling  whidi 
causes  dew  ;  and  its  formation  efen 
mitigates  the  cold,  by  the  heatpre- 
viously  latent,  which   the  stetm 
gives  out  on  condensing  into  wtter. 
The  degree  of  heat  at  which  dew 
begins  to  be  formed  is  caUed  the! 
dew-point,  and  instruments  called: 
hygrometers  bave  been  invented  to  : 
measureit.  The  différence  betweo  ' 
the  température  of  the  dew-point  ! 
and  the  température  of  the  atmo* 
sphère  indicates  the  degree  of  diy- 
ness,  which  in  this  country  sddoân 
reaches  30°;  that  is,  the  tempéra- 
ture of  the  earth  necessary  to  eon- 
dense  the  vapour  of  the  air  is  sddoD 
30°  below  the  température  of  the 
air.     In  India  it  has  been  knowa 
to  be  61°  below  it,  and  in  Afiica 
probably  lower  stilL 

If,  while  dew  is  forming,  the 
earth  continues  to  cool  down  nntfl 
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it  reaches  the  freezing-point,  hoar- 
frost  is  formed.  The  beautiful 
figures  seen  in  winter  on  the  inner 
surface  of  window  panes,  cooled 
by  the  extemal  air,  are  produced 
by  thèse  cold  surfaces  condensing 
the  moisture  of  the  warmer  air 
within. 

Varry,  a  term  in  heraldry,  denoting 
the  mixture  of  argent  and  azuré 
together 

Varry  cuppy^  a  term  applied  to  a  fur 
of  cups 

Vat,  a  wooden  tub,  used  to  wash  ores 
and  minerai  substances  in  ;  a  work- 
ing-tub  of  any  kind 

Vaulty  in  architecture,  an  arched  roof, 
80  contrived  as  that  the  several 
stones  by  their  disposition  shall 
support  each  other 

Veerinfff  or  Wearing,  in  navigation, 
the  opération  to  which  a  ship,  in 
changing  her  course  from  one 
board  to  the  other,  tums  her  stem 
to  windward,  in  opposition  to  tack- 
ing,  wherein  the  bow  is  tumed  to 
the  wind  and  the  stem  to  lee- 
ward 

Vein,  a  course  of  métal  in  a  mine  : 
a  rake  vein  is  perpendicular,  or 
nearly  so  ;  a  pipe  vein,  nearly  hori- 
zontal 

Vein-j  in  mining,  to  wash  or  cleanse  a 
small  portion  of  ore  in  a  shoal 

Vehcimeterf  an  apparatus  for  measur- 
ing  the  rate  of  speed  of  machinery. 
When  the  velocity  is  uniform,  the 
instmment  is  merely  a  measurer 
of  distance  ;  but  this  is  not  the  case 
with  a  variable  velocity,  which  re- 
quires  a  much  more  elaborate  con- 
trivance  for  its  estimation.  Such 
a  velocity-measurer  was  constructed 
by  Breguet,  of  Paris,  under  the  di- 
rection of  }IL.  Morin,  the  principle 
of  which  may  be  briefly  explained  as 
follows  :  A  circular  dise,  covered 
with  card  or  paper,  is  made  to  re- 
volve with  an  uniform  motion  by 
means  of  clock-work,  regulated  by 
air-vanes:  upon  this  dise,  a  re- 
volving  pencil,  whose  motion  is 
caused  by  and  corresponds  with 
that  of  the  body  whose  variable 
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velocity  is  to  be  measured,  describes 
a  curved  hue  ;  and  from  this  curve, 
which  results  from  a  combination 
of  the  variable  with  the  uniform 
motion,  the  velocity  may  be  easily 
ascertained  by  processes  and  for- 
mulas adapted  to  the  purpose.  One 
of  thèse  cards,  with  the  curve 
traced  on  it  by  the  piston  of  the 
Comish  steam  engine  at  Old  Ford, 
is  engraved  in  the  *  Transactions  df 
the  British  Association  for  the  Ad- 
vancement  of  Science/  This  beau- 
tiful and  ingénions  contrivance,  by 
which  spaces  described  in  the  ten- 
thousandth  part  of  a  second  may 
be  easily  discemed,  is  the  invention 
of  M.  Poncelet,  and  was  carried 
into  exécution  by  M.  Morin. 

The  instrument,  when  put  in 
order,  was  first  tried  at  King's  Col- 
lege,London,  a  variablemotionbeing 
givenby  a  small  carriage  madeto  de- 
scend an  inclined  plane.  The  cor- 
respondence  of  the  velocity  shown 
by  the  machine  vrith  that  deduced 
by  the  known  laws  of  dynamics, 
was  such  as  to  give  great  confidence 
in  its  accuracy.  After  a  few  minor 
altérations,  suggested  by  fréquent 
trials,  it  was  removed  to  the  East 
LondonWater-Works,  and  attached 
to  the  Comish  engine  at  work 
there,  from  which  several  diagrams 
were  taken  ;  and  the  velocities  cal- 
culated  from  thèse  hâve  been  ex- 
pressed  in  the  form  of  geometrical 
curves,  whose  abscissae  represent 
the  spaces  passed  over  by  the  pis- 
ton of  the  engine,  and  whose  ordi- 
nates  indicate  the  corresponding 
velocities  at  the  différent  points  of 
the  stroke. 

Vélocipède^  a  carriage  which  is  capa- 
ble of  being  propelled  along  aroad 
by  the  muscular  power  of  the  rider 
acting  upon  treadles  and  levers 
which  communicate  vrith  a  cranked 
wheel  axle 

Velocity,  in  dynamics,  is  the  ratio  of 
the  quantity  of  linear  extension 
that  has  been  passed  over  in  a 
certain  portion  of  time;  or  it  is 
the  ratio  of  the  time  tha.t  bA&V«sssi 
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employed  in  moving  along  a  deter- 
minate  extension. 

When  a  man  ascends  verti- 
cally,  his  velocity  is  reduced  to 
about  one-half  of  his  horizontal 
yelocity,-  indicating  that  he  acts 
against  a  double  résistance  ;  there- 
fore,  when  a  man  ascending  a 
hidder,  carries  aload,  the  maximum 
effect  will  take  place  Yfhen  his 
*  ascending  velocity  is  about  one- 
fourth  of  the  velocity  he  can  walk 
horizontally  without  a  load. 

A  man  of  ordinary  strength  will 
not  be  able  to  walk,  unloaded,  at  a 
quicker  rate  than  3Î  miles  an  hour, 
if  this  exertion  is  to  be  continued 
for  10  hours  every  day.  Indeed, 
those  who  examine  aie  subject 
with  a  view  to  a  fair  average,  will 
find  this  to  be  about  the  extrême 
velocity  that  can  be  continued, 
without  injury,  for  any  considérable 
time  ;  therefore  a  man  ought  to 
move  with  half  this  velocity  to 
produce  a  maximum  effect;  that 
is,  at  the  rate  of  If  mile  an  hour, 
which  is  about  2^  feet  per  se- 
cond. 

But  this  supposes  the  whole  load 
to  be  the  useful  effect,  whereas 
part  of  it  must  consist  of  the  ap- 
paratus  employed  to  carry  it,  or  the 
friction  of  the  intermediate  ma- 
chine, or  other  circumstances  of  a 
like  nature.  About  one-fifth  of 
the  velocity  may  be  considered 
équivalent,  at  an  average,  to  the 
force  lost  in  friction,  &c.,  in  ail 
cases  ;  in  many  it  will  exceed  one- 
fiflh.  Hence  the  maximum  of  use- 
ful effect  will  take  place  when  the 
velocity  is  2  feet  per  second,  or 
about  11  furlongs  an  hour,  con- 
tinued for  10  hours  each  day. 

Smeaton  is  said  to  bave  made 
numerous  comparisons,  from  which 
he  concluded  that  the  mechanical 
power  of  a  man  is  équivalent  to 
3750  Ibs.  moving  at  the  velocity  of 
one  foot  per  minute;  and  taking 
this  average  to  be  neot  Wie  Xxwt 
one,  as  there  is  reasoiv  to  con^i^xi^ç. 
it  is,  we  bave 


3750 
2x  60 


»31-2SEb8. 


Therefore,  we  make  the  iTcng 
chanical  power  of  a  man  311 
moving  at  the  velocity  of  2  ie( 
second,  when  the  niefiil  effi 
the  greatest  possible;  m  ï 
cubic  foot  of  water  raised  Un 
per  second  ;  a  veiy  cooTeniei) 
pression  for  hydrodynamical 
quiries. 

If  a  man  ascend  a  vertictlhi 
according  to  a  preceding  lei 
the  velocity  which  oofrespoM 
the  maximum  of  osefnl  eftet 
be  1  foot  per  second,  and  ùit 
double  that  which  he  canial 
zontally;  consequentlytiieiR 
of  useful  effect  ia  62*5  Ibt.  n 
one  foot  per  second. 

Bricklayers'  labourers  m  La 
ascend  ladders  with  a  load  old 
80  Ibs.  besides  thehod;  soMti 
at  the  rate  of  one  foot  per  see 
but  more  frequently  aboot  9ii 
per  second. 

Ascending  stairs  is  miore  t^ 
to  the  muscles  of  the  legi  i 
ascending  a  ladder  ;  and  thffi 
the  useful  effect  is  le8s,tint 
son  bas  become  accostoniedto 
kind  of  labour  :  and  it  it  ili 
be  observed  that  the  sptoe  ■ 
over  is  increased,  unneoMi 
except  where  the  horizootil 
tance  is  part  of  the  path  ofcri 
the  load  is  to  be  moved. 

The  force  of  a  horae  îs,  i 
average,  about  equal  to  thit  • 
men,  according  to  varioai 
mates  ;  and  the  rate  of  tnd 
about  the  same,  perfaapi  n 
less  than  that  of  a  man,  nha 
exertion  is  continue4  for  8  lu 
consequently  the  velocity  o 
sponding  to  the  maximom  c 
will  be  about  2^  feet  pv  mc 
Whence,  the  average  mecki 
power  of  a  horse  may  be  eitia 
at  187i  tbs.  moving  with  a  tA 
^^  "^^  ^^^  "M^  Micaad^  or  3  ( 
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Velocity  of  motion.  The  following  is 
a  list  of  the  velocities  of  moving 
boflies,  extracted  from  Peschel's 
*■  Eléments  of  Physics/  &c. 

Feet  per  second. 
Rivers  ....  3-4 
A  very  rapid  stream  .        .  13 

Wind  (ordinary)        .        .  10 

Storm       ....  54 

Hurricane  .  .  .  80-120 
Sound  (through  air)  .        .       1100 

„  (through  métal)  .  12,000 
Air  into  a  yacuum  .  .  1280 
Bail  from  air-gun  (air  con- 1 

densed  100  times)  .  J 

Musket-ball  .  .  .  1280 
Rifle-ball  (at  most)  .  .  1600 
Cannon-ball  (24-pounder)  .  2450 
Earth's  rotation  (at  equator)     1525 

„      centre  (in  its  orbit)  101,061 

Miles  per  hour. 
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Race^horse 

60 

Pigeon 

Peregrine  falcon 
Océan  steamers 

•    20-30 

120 

12 

River  steamers  . 

22 

Railway  train    . 
Sailing  vessel    . 
Malay  proa 

80 

.        .          10 

20 

Light 
Electricity 

Miles  per  second. 
.  200,000 
.  576,000 

Vehfet  paifUing  is  the  art  of  colouring 
on  velvet  with  transparent  liquid 
and  other  ready  diluted  colours, 
compounded  and  made  up  with 
various  acids,  alkalies,  &c.,  aecord- 
ing  to  their  nature  and  qualities 

Venetian  Red  or  Scarlet  Ochre,  True 
Venetian  red  is  said  to  be  a  native 
ochre,  but  the  colours  sold  under 
this  name  are  prqpared  artificially 
from  sulphate  of  iron,  or  its  resi- 
duum  in  the  manufacturing  of  acids. 
They  are  ail  of  redder  and  deeper 
hues  than  light  red,  are  very  per- 
manent, and  bave  ail  the  proper- 
ties  of  good  ochres.  Prussian  red, 
English  red,  and  rouge  de  Mars, 
are  other  names  for  the  same  pig- 
ment. 

Ventilation  andwarming  qf  buildings 
18  a  twofold  purpose  that  should 

499 


enter  into  the  constructive  design 
of  ail  édifiées  intended  for  the  rési- 
dence or  occasional  congrégation 
of  human  beings.    The  necessity 
for  thii  purpose  arises  from  the 
fact  that  the  breathing  of  air  (as 
one  of  the  functions  of  animal  life) 
renders  it  unfit  for  re-inspiration, 
the  lungs  retaining  the  vital  pro- 
perties  and  emitting  the  remainder, 
which  consists  of  ingrédients  detri- 
mental  to  health,  and  even  de- 
structive of  life  itself.    In  order 
to  keep  an  apartment  in  a  healthy 
and  pleasant  condition,  fresh   air 
ihould  be  constantly  supplied  at  a 
température  from  60°  to  65°,  and 
the  vitiated  air  should  be  as  con- 
stantly removed  ;  and  ail  the  varied 
sehemes  which  hâve    been    pro- 
pounded  for  ventilating  buildings 
bave  this  common  purpose  of  con- 
stant supply  and  removal.     The 
vitiated  air,  on  being  emitted  from 
the  mouth,  bas  a  température  be- 
tween  80°  and  90°  ;  and  as  the  uni- 
versal  effect  of  beat,  manifested  in 
the  increase  of  température  of  the 
supply,  60°  or  65°  to  80°  or  90°, 
is  to  expand  and  lighten,  the  viti- 
ated air  bas  a  natural  tendency  to 
rise  to  the  upper.part  of  the  room. 
To  allow  this  action  to  proceed,  it 
is  evidently  necessary  that  means 
for  its  escape  at  the  top  should  be 
provided,  and  also  that  fresh  air 
should  be  introduced  at  the  lower 
portion  of  the   apartment.     The 
opération  would,  howcver,  be  nulli- 
fied  if  the  heated  air,  on  emerging 
from  the  top  of  the  room  into  a 
shaft  or  chimney  intended  to  con- 
duct  it  away,  were  met  by  a  down- 
ward  current  of  cold  air  ;  and  it  bas 
therefore  been  deemed  advi  sable  to 
provide  not  only  sueh  a  shaft  or 
chimney,  but  also  some  means,  by 
stoves  or  other  apparatus,  of  arti- 
ficially heating  t^^e  air  in  the  shaft, 
and  thus  assisting  the  escape  of  | 
the  foui  air.   And  further,  in  order  i^ 
to  secuie  tVv^  ç«û&\axv\.  ^çr«ï»'svwv  's^.  \ 
freiVi  wi  «nâi  çtst  wx^<£\^xvV\xço$v^'feR. 
to  it  to   o'çeTeoTa^  ^^N  '^^"^ 
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that  migfat  be  created  to  oppose 
its  introduction  by  a  rétrograde 
movement  of  the  atmosphère  of 
the  building,  means  bave  been 
adopted  of  forcing  this  fresh  air  in 
with  fans  or  bellows.  But  thèse 
two  sets  of  apparatus  hâve  been 
seldom  combined.  Those  who  bave 
adopted  the  shaft  hâve  usually  con- 
temned  the  fan,  trusting  to  the 
sucking  action  of  the  former  to 
draw  off  ail  the  vitiated  air,  and 
conclnding  that  fresh  air  must  enter 
as  rapidly  to  fill  its  place;  and, 
on  the  other  hand,  the  adopters  of 
the  fan  decry  the  addition  of  the 
heating  apparatus  in  the  shaft,  and 
contend  that  its  only  effect  is  to 
draw  down  foui  air  for  its  own 
supply,  and  to  impede  the  upward 
current  created  by  this  fan.  This 
effect  should  be  obviated  in  a  well- 
acting  apparatus,  which  would  then 
doubtless  assist  the  fan  in  pro- 
moting  the  continuai  passage  of 
pure  air  throughout  the  building. 
The  objection  which  bas  been  en- 
tertained  against  the  use  of  the 
shaft  without  the  fan,  or  some 
other  adéquate  forcing  apparatus, 
is  well-founded  on  the  well-known 
elasticity  of  the  atmosphère,  by 
which  it  is  susceptible  of  raréfac- 
tion to  a  considérable  exteàt.  The 
heated  shaft  consequently  acts  as  a 
pump  in  sucking  the  warmed  air 
upwards,  and  if  no  force  is  in  ac- 
tion from  below  to  drive  this  air 
upward  by  the  pressure  of  fresh 
air  entering  the  apartments,  the 
atmosphère  becomes  rarefied  to  a 
degree  which  is  both  unpleasant 
and  prejudicial  to  sentient  exist- 
ence. It  is  therefore  essential  that 
the  two  processes  of  exhaustion 
and  supply  shall  proceed  simul- 
taneously,  and  be  so  regulated  that 
no  raréfaction  shall  be  suffered  in 
the  air  to  be  breathed.  The  pur- 
pose  of  warming  the  air  in  vnnter, 
and  of  cooling  it  in  summer,  that 
is,  more  properly,  of  attemperating 
it,  should  be  sought,  and  may  be 
attained   conjointly  vî\t\ï  tYiat  oi 


yentilation;  and  one  of  the  best 
arrangements  yet  carried  ont  for 
thèse  combined  objecta   is   pre- 
sented  in  the  System  adopted  at 
the  Reform  Club  House  in  London. 
The  supplying  apparatus  there  em- 
ployed  consists  of  a  large  fiin  which 
revolves  rapidly  in   a  cylindrical 
case,  andis  adapted  to  throw  1 1,000 
cubic  feet  of  air  per  minute  into  a 
spacious  subterranean  tunnel  under 
the  basement  story  of  the  building. 
This  fan  is    driven   by  a   stesm 
engine  of  5-horse  power,  working 
expansively.    It  is  placed  in  a  vault 
in  front  of  the  building,  and  as  it 
bums  anthracite  coal  and  dnders 
from  the  house  fires,  is  not  pro* 
ductive  of  any  nuisance  or  ofieiûive 
smoke.     The  steam  of  condensa- 
tion  supplies  three   chests,  oon- 
structed  of  cast  iron,  with  the  hett 
requisite  for  warming  the  building. 
Each  of  thèse  chests  is  a  cube  in 
form,  and  measures    3    feet  ex- 
temally,  and  is  intemally  divided 
into  seven  parallel  cases,  each  3 
inches  wide,  and  separated  by  al- 
temate  parallel  spaces  of  similar 
width,  for  the  passage  of  the  air  as 
it  is  impelled  by  the  fan.    By  this 
economical    arrangement,    which 
thus  makes  good  use  of  the  steam 
of  condensation,  2  cwt.  of  fuel  is 
sufficient  for  working  the  engine 
during  twelve  hours,  the  engine 
being  besides  available  for  pumping 
water  for  the   purposes    of  the 
•establishment,  and  raising  coals  to 
the  several  apartments  on  the  upper 
stories.    The  air  in  passing  throi^ 
the  cells  between  the  steam  cases 
is  heated  to  a  génial  température 
of  from  75°  to  85°,   and  thence 
enters  a  chamber  of  brick- work  in 
the  basement,  from  which  it  is  ad- 
mitted  into  several  distinct  fines, 
regulated  by  dialled  valves  or  re- 
gisters,  and  thus  conducted  in  any 
required  quantities  to  the  several 
apartments   of  the  building.    A 
stove  is  placed  in  the  top  story, 
and  is  formed  as  a   rectangolar 
chest  of  cast  iron,  oontracted  above 
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into  a  round  pipe,  which  discharges 
the  bumt  air  and  smoke  into  a 
séries  of  horizontal  cast-iron  pipes, 
about  4  inches  in  diameter,  which 
traverse  the  room  beneath  the 
ceiling  and .  terminate  in  a  brick 
chimney.  One  advantage  of  such 
an  apparatus  as  is  hère  described 
would  be  that  of  introducing  cool 
air  during  sultry  weather,  for 
which  purpose  it  might  be  readilj 
adapted. 

FentiiatoTt  a  machine  made  to  tum 
with  the  wind,  and  placed  in  a 
wall  or  roof,  in  order  to  throw  a 
due  quantity  of  fresh  air  into  a 
close  apartment 

Verdoy,  a  tenu  in  heraldry,  applied 
when  a  border  is  charged  with 
leaves,  fruits,  and  flowers,  and  like 
\egetables 

Verget  a  rod,  wand,  or  sergeant's 
mace  ;  aiso  the  compass  about  the 
king's  court  that  bounds  the  ju- 
risdiction  of  the  lord  steward  of 
the  king's  household,  and  of  the 
coroner  of  the  king's  house,  and  is 
accounted  12  miles'  compass  ;  also 
a  rod  whereby  one  is  admitted 
tenant,  holding  it  in  his  hand  and 
swearing  fealty  to  the  lord  of  the 
manor,  and  for  that  cause  called 
tenant  by  the  Tcrge 

VergCf  a  smïdl  omamental  shafi  in 
Gothic  architecture 

Vermiculatedf  chequered;  continuons  ; 
embroidered  with  several  colours 

VermilCf  a  cloth  or  napkin  on  which 
the  face  of  Christ  is  depicted,  de- 
rived  from  the  incident  related  of 
of  St.  Veronica 

VermilHonf  a  sulphuret  of  mercury, 
which,  previous  to  its  being  le- 
vigated,  is  called  cinnabar.  It  is 
an  ancient  pigment,  and  is  found 
in  a  native  state,  and  produced 
artificially.  Vermillion  probably 
obtained  its  name  from  resem- 
blance  to  or  admixture  with  the 
beautifol  though  fugitive  colours 
obtained  from  the  vermes  or  in- 
sects  which  yield  carminé 

Fermer f  a  graduated  moYCàhle  index, 
U8ed  for  measuiing  minutely  the 
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parts  of  the  space  between  the 
equidistant  divisions  of  a  graduated 
scale 

Versed  sine  of  an  arc,  in  geometry, 
the  position  of  the  diameter  in- 
tercepted  between  the  sine  and  the 
commencement  of  the  arc 

Vert,  in  heraldry,  a  green  colour; 
in  the  ancient  forest  laws,  every 
thing  that  grows  and  bears  a  green 
leaf  within  the  forest  that  may 
cover  and  hide  a  deer 

Vestiary,  a  wardrobe,  or  place  to  lay 
clothes  or  apparel  in 

Vestibulef  in  architecture,  the  porch 
or  the  first  entrance  of  a  house 

VeEtibutumj  part  of  the  andronitis  of 
a  Greek  house,  similar,  probably, 
to  the  prostas  of  the  first  péristyle 
or  court 

Veatment,  a  set  of  hangings  for  the 
service  of  an  altar  ;  and  also  a  suit 
of  robes  for  a  priest 

Via  (Latin),  by  way  of  ;  in  the  time 
of  the  Romans,  a  road  or  a  right 
of  road.  Two  shallow  trenches 
were  commonly  dug  parallel  to 
each  other,  marking  the  breadth 
of  the  proposed  road  :  this  in  the 
great  lines,  such  as  the  via  Appia, 
the  via  Flaminia,  the  via  Valeria, 
&c.,  is  found  to  hâve  been  from  13 
to  15  feet,  on  the  via  Tusculana  1 1  ; 
while  those  of  less  importance, 
from  not  being  great  thorough- 
fares,  such  as  the  via  which  leads 
up  to  the  temple  of  Jupiter  La- 
tialis,  on  the  summit  of  the  Alban 
Mount,  and  which  is  to  the  pré- 
sent time  singularly  perfect,  seems 
to  hâve  been  8  feet  wide. 

Viaductf  a  term  appUed  to  extended 
constructions  of  arches  or  other 
artificial  works  to  support  a  road- 
way,  and  thus  distinguished  from 
agueductSf  which  are  similar  con- 
structions to  support  water-ways. 
This  term  bas  become  much  more 
familiar  vrithin  the  présent  cen- 
tury,  in  conséquence  of  the  great 
number  of  vast  stru.ctvss^'s.  ^^  ^^- 

in  Nano\i%  ^ax^.%  oi  ^t^^^.  ^xv\aSs^ 
fox  lYve  ^\3irpo^t  ^^  ^«rriYû.'î»  ^«m 
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ways  over  yalleys  and  districts  of 
low  leyel:  but  the  gênerai  name 
of  yiaduct  is  now  recognized  as 
applicable  to  ail  eleyated  roadways 
for  which  artifidal  constructions  of 
timber,  iron,  bricks,  or  stone-work 
are  established;  and  accordingly 
among  the  principal  railway-works 
are  to  be  enumerated  yiaducts  of 
ail  tbese  materials.  The  vast  di- 
mensions of  some  of  thèse  struc- 
tures are  not  more  striking  to  the 
casual  observer,  than  their  great 
strength,  as  particularly  adapted  to 
railway  traffîc,  is  apparent  upon  a 
careful  study  of  their  construction. 
The  several  members  of  a  yiaduct 
are  the  same  as  those  of  a  bridge  ; 
indeed,  the  former  structure  may 
be  considered  as  an  extendedbridge, 
frequently  resorted  to  in  situations 
where  no  water  is  to  be  crossed. 
The  necessity  which  is  imperative 
in  the  construction  of  railways  for 
preserving  a  horizontal  level  for  the 
roadway,  or  at  least  departing  from 
this  level  within  very  restricted 
limits,  imposes  the  raising  of  the 
railway  surface  in  many  places,  and 
to  a  considérable  extent  above  the 
natural  level.  Varions  considéra- 
tions arise  as  to  the  préférable 
mode  of  effecting  this  raising, 
whether  by  solid  embankments  of 
earth-work  or  by  an  open  or  arched 
structure  of  other  materials.  Em- 
bankments of  earth-work  are  often 
Uable  to  subsidence  from  want  of 
cohésion  in  the  materials,  or  the 
effect  of  long-continued  rains  ;  and 
if  free  from  actual  danger  arising 
from  thèse  liabilities,  they  are  al- 
ways  sources  of  much  constant  ex- 
pense  in  making  up  the  surface  to 
the  required  level,  to  compensate 
for  the  continuai  dépression  caused 
by  the  passage  of  heavy  loads  over 
them.  As  a  question  of  economy, 
therefore,  viaducts  are  often  to  be 
preferred,  since  their  repairs  in- 
volve less  expense  than  those  of 
embankments.  It  must  also  be 
considered  that  the  latter,  owing  to 
tbeir  necessary  extension  of  base. 


cover  a  much  yndtf  portion  of 
ground  than  viaducts,  and  at  the 
same  time  oover  it  in  a  more  ab- 
Bolute  and  objectionable  manaer. 
A  solid  embaidcment,  like  a  Uack 
line  across  a  picture,  spoils  a  beaa- 
tiful  landscape,  and  often  predodes 
ail  view  beyond  it  from  sites  which 
otherwise  would  command  an  ex- 
tended  range.  If  the  sub-forma- 
tion  of  the  valley  be  of  a  very  loose 
and  boggy  nature,  embankments 
are  scarcely  admissible,  nor,  if  the 
height  to  be  raised.  exceeds  30  or 
40  feet,  can  they  be  entertained. 
Indeed,  in  the  majority  of  cases, 
valleys,  whether  having  rivera  of 
magnitude  or  not,  are  more  eco- 
nomically  crossed  upon  viaducts 
than  embankments. 

Whatever  the  materials  of  the 
structure  or  its  finished  design,  the 
same  points  are  to  be  observed  in 
the  construction  ;  and  the  first  of 
thèse  is  the  strength  and  durabUity 
of  the  foundations.  A  substantial 
and  permanent  character  should 
always  be  secured  for  thèse,  even 
if  the  superstructure  is  intended  to 
aim  at  cheapness  rather  than  so- 
lidity.  Itis  often  requisite  that  the 
piers  and  abutments  be  constructed 
uponpiling, — aform  (^foundation 
adapted,  if  thoroughly  executed, 
to  suffbrd  the  most  secure  basis;  but 
if  doue  carelessly  and  insufficiently, 
liable  to  involve  the  most  destruc- 
tive failures.  The  citation  of  a 
few  of  the  most  extended  works  of 
this  class,  of  modem  date,  will 
best  show  the  détails  of  the  présent 
approved  kinds  of  construction. 

Of  timber  viaducts,  two  fine  ex- 
amples of  similar  construction  are 
presented  on  the  line  of  the  New- 
castle,  North  Shields,  and  Tyne- 
mouth  Railway,and  erected  accord- 
ing  to  designs  by  Messrs  J.  and  B. 
Green,  of  Newcastle.  One  of  thèse 
Works,  which  crosses  the  Onse 
boum,  besides  a  pubUc  roadway,  a 
nûll-race,  and  the  adjacent  vaUey, 
consists  of  five  spans  or  arches  of 
timber-work,  and  four  end  arches 
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of  masonry.  0£  the  former  arches, 
three  are  116  feet  wide  in  the 
clear,  and  two  114  feet.  Two  of 
the  end  arches  are  43  feet  span, 
and  the  other  two  36  feet.  The 
height  of  the  rails  above  the  bed 
of  the  boum  is  108  feet.  The 
width  of  the  structure  allows  26 
feet  for  a  double  Une  of  raUs,  and 
5  feet  for  a  footway.  The  total 
length  of  the  Tiaduct  is  918  feet, 
and  the  two  middle  piers  are 
erected  upon  piles,  from  21  to 
27  feet  in  length.  Ali  the  piers 
are  of  masonry,  and  tapered  ap- 
wards,  the  principal  being  21  feet 
wide  above  the  footings,  and  15 
feet  at  the  springing  of  the  arches. 
The  piers  are  continued  npwards, 
of  reduced  dimensions,  to  the  level 
of  the  roadway,  the  whole  of  the 
five  main  arches,  spandrilling,  and 
superstructure,  being  formed  of 
timber.  The  radius  of  thèse  arches 
is  68  feet,  and  their  rise  or  versed 
sine  about  33  feet.  The  ribs  form- 
ing  the  arches  s^e  eomposed  of 
planks  of  Kyanized  Dantzic  deal, 
the  lengths  of  which  vary  from 
20  to  46  feet,  by  H  inches  wide, 
and  3  inches  thick.  Thèse  planks 
are  so  arranged,  that  the  first 
course  of  the  rib  is  t^o  whole 
deals  in  width,  the  next  is  one 
whole  and  two  half  -  deals,  the 
joints  being  croseedlongitudinally, 
as  well  as  in  the  depth.  The 
thickness  of  eaeh  rib  is  made  up 
of  fourteen  deals,  which  are  bent 
over  a  centre  to  the  required  form, 
and  fixed  together  with  oak  tre- 
nails,  1^  inch  in  diameter,  placed  4 
feet  apart,  and  each  trenail  per- 
forating  three  of  the  deals.  Be- 
tween  the  joints  a  layer  of  strong 
brown  paper  is  piaced,  previously 
dipped  in  boiling  tar.  The  span- 
diîls  are  formed  of  trussed  fram- 
ing;  and  the  platform  of  the  road- 
way, whifih  is  eomposed  of  3-inch 
planking,  is  supported  upon  trans- 
verse  beams  laid  4  feet  apart.  The 
platform  is  œvered  with  a  com- 
posithn  of  boiling  tar  and  lime,  I 
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mixed  with  grayel  in  applying  it, 
thus  forming  a  coating  impervious 
to  water. 

There  are  teveral  other  modes 
of  constructing  timber  viaducts, 
without  introducing  the  arches, 
eomposed  of  planks  eurved  into 
proper  form,  and  which,  being  laid 
together  like  leayes,  as  just  de- 
scribed,  hâve  obtained  for  this 
kiod  of  constructionthe  name  of  the 

*  laminated  bridge.'  In  other  forms 
of  timber  yiadocts,  the  requisite 
strength  is  obtained  by  trussing, 
the  peculiar  description  and  com- 
plication of  which  dépends,  of 
course,  mainly  on  the  extent  of 
the  span  or  width  of  each  lay  of 
which  the  entire  structure  consiste. 
Where  a  great  width  of  clear  open- 
ing  is  required,  a  System  of  diagonal 
bracing  offers  peculiar  advantages,  | 
being  susceptible  of  any  desired  ; 
strength  and  rigidity.  A  viaduct 
of  great  extent,  biÀlt  upon  this 
principle,  is  on  the  Une  of  the 
Richmond  and  Petersburgh  Rail- 
way,  North  America.  The  leugth 
of  this  structure  is  2900  feet,  and 
the  trusses  are  supported  upon 
eighteen  granité  piers,  the  dis- 
tances between  which  vary  from 
130  to  153  feet.  They  £H:e  founded 
on  the  granité  rock^  and  are  40  feet 
high  above  the  water-  The  depth 
of  the  truss-frames  (which  are  ho- 
rizontal on  top  and  bottom)  is  20 
feet.  AiMther  work  of  the  same 
kind  crosses  the  Susquehannah,  | 
and  is  2200  feet  in  length,  divided 
into  spans  of  220  feet  each.  I 

Of  viaducts  formed  ofbrick-work  | 
and    masonry,    that    named    the  { 

*  Avon  Viaduct,'  on  the  line  of  the  ! 
North-Westem  Railway,  may  be  I 
mentioned.    This  consists  of  nine  I 
semi-elliptical  arches,  24   feet  in  ! 
span,  and  7  feet  6  inches  rise,  and  j 
three  seroicircular  arches  at  each  ; 
end  of  10  feet  span.    This  viaduct 
is  entirely  faced  ynth  stone,  t\Nft, 
inteiioT  oi  t\ie  VïatV\i€YW5j  «îkiXvcvO*..  \ 
Tlie  end  Mc\ve^>a.'K^t^i^'^^'^'^^^^'^'^ 
between  t\ve \>\e\?»  îiNàwe  nXar.  i'^^^ûs.'^ 
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ations,  Mrhich  are  laid  uniformly 
in  a  solid  bed  beneath  thèse  arches, 
with  steps  according  to  the  nature 
of  the  substratum.  An  inyert  of 
brick-work  is  built  to  the  three 
middle  arches,  forming  an  artificial 
channel  for  the  river,  and  faced  at 
each  end  with  a  row  of  sheet- 
piling,  driven  through  the  loam 
into  a  bed  of  strong  gravel  beneath. 
AU  the  foundations  which  do  not 
reach  the  gravel  are  laid  upon 
beds  of  concrète,  and  a  layer  of  the 
same  material  covers  the  extrados 
of  the  arches,  and  forms  a  level 
bed  for  the  gravel  in  which  the 
sleepers  of  the  railway  are  bedded. 
Many  similar  works  of  much  more 
extended  dimensions  hâve  been 
erected  for  railway  communication. 
One  of  thèse,  of  peculiarly  light 
appearance,  is  known  as  the  *  Vic- 
toria Bridge,'  and  built  over  the 
Valley  of  the  river  Wear,  on  the 
Une  of  the  Durham  Junction  Rail- 
way. This  work  consists  of  two 
main  arches,  one  160  feet  span, 
the  other  144  feet,  two  others, 
each  100  feet  span,  and  six  end 
arches  of  20  feet  span.  The  height 
of  the  parapet  above  the  high- 
water  level  at  spring-tides  is  125 
feet,  and  aU  the  arches  are  semi- 
circular.  The  central  pier  is  23 
feet  9  inches  in  vridth,  and  69  feet 
high  from  bottom  of  footings  to 
springing  of  arches.  The  two  con- 
tiguous  piers  are  21  feet  vnde,  one 
50  feet,  the  other  52  feet  high. 
The  height  of  the  parapet  above 
the  springing  Une  of  the  two  main 
arches  is  78  feet.  A  viaduct,  re- 
cently  constructed  over  the  Moine, 
at  CUsson,  near  Nantes,  in  Brit- 
tany,  is  worth  notice,  for  a  pe- 
culiarity  in  its  construction,  which, 
although  not  strictly  new,  is  to  be 
found  in  very  few  examples.  This 
pecuUarity  is,  that  the  piers  are 
pierced  vdth  a  pointed  arch,  which 
intersects  the  cyUndrical  soffit  of 
the  main  arches  in  the  direction  of 
the  length  of  the  viaduct,  so  that 
the  roadway  is  supportcd  uçou  a 


groined  vault,  which,  seen  from 
the  abutments,  has  the  appearance 
of  the  aisle  of  a  Gothic  cathedral. 
This  viaduct  consists  of  fifteen 
arches,  and  is  348  feet  in  length. 
The  abutments  rest  npon  a  granité 
fbundation,  the  structure  itself 
being  constructed  of  a  fine  white 
granité,  and  the  stones  of  large 
size.  The  foundations  are  6  fîMt 
below  the  bed  of  the  riyer,  the 
height  from  which  to  the  spring- 
ing Une  of  the  arches  being  33 
feet,  and  the  total  height  trom 
the  foundation  to  the  top  of  the 
parapet  61  feet. 

vàratùm,  the  regular  redprocating 
motion  of  a  body,  as  a  pendulum, 
musical  chord,  &c. 

Ftce,  a  tool  for  holding  a  pièce  of 
métal,  while  operating  upon  it,  by 
placing  it  between  two  jaws  or  nip- 
pers,  and  screwing  them  towards 
each  other 

Vice-bench,  the  bench  to  which  a 
vice  is  fixed 

Villa,  among  the  Romans,  a  fann  or 
country  house 

Villa  rtutica,  a  tasteful  country  re- 

.    silence.   (See  Parker's  *  VUla  Rus- 
ticàTV 

Villa  urbèWf  a  résidence  so  called  by 
the  Ronkns,  because  its  interior 
arrangemeats  corresponded  prin- 
cipally  witfKj^ose  of  a  town -house 

Villas  ofthe  an^ientt,  Varro  Colu- 
meUa  says,  **^  estate  should  be  in 
a  wholesome  cUmate  and  fruitfùl 
country  ;  one^part  champaign,  and 
the  other  hiUy,^th  easy  descents 
either  to  the  east  or  south  ;  some  of 
the  lands  cultivateA^others  wild  and 
woody  ;  not  far  frdU  the  sea  or  a 
navigable  river,  for  1^  casier  ex- 
portation of  the  proiuce  of  the 
farm,  and  the  importaîon  of  ne- 
cessaries.  The  champHi;ii  lyiag 
below  the  house  shoul 
posed  into  grounds  for  pas 
tillage,  osiers  and  reeds  ;  some 
the  hills  should  be  naked  * 
without  trees,  that  they  may  s^' 
best  only  for  corn,  which  grov^ 
a   soU  moderately  dry  and   .jf^ 


wa  lying 
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betterthan  in  steep  groimds  ;  where- 
fore  the  upper  corn-fields  should 
hâve  as  little  declivity  as  possible, 
and  ought  to  resemble  those  in  the 
plain  :  from  thence,  the  other  hills 
should  be  laid  outinto  olive-grounds 
and  vineyards,  and  produce  trees 
necessary  to  make  props  for  those 
fruits,  and,  if  occasion  should  re- 
quire  building,  to  afford  timber 
and  stone,  and  also  pasture  for 
cattle.  Moreover,  constant  rivu- 
lets  of  ^ater  shoiQd  descend  from 
thence  upon  the  meadows,  gardens, 
and  osier-grounds,  and  also  serve 
for  the  convenience  of  the  cattle 
that  graze  in  the  fields  and  thickets  : 
but  such  a  situation  is  not  easily  to 
be  met  vfdth;  that  \?hich  enjoys 
most  of  thèse  advantages  is  cer- 
tainly  most  valuable  ;  that  which 
bas  them  in  a  moderate  degree,  is 
not  despicable.  The  natural  good 
qualities  of  a  situation  mentioned 
by  Palladio  are,  a  salutary  air, 
plenty  of  wholesome  water,  a 
fruitful  soil,  and  a  commodious 
place  :  we  may  hence  conclude  that 
those  places  are  healthy  that  are 
not  located  in  deep  valleys,  or 
subject  to  thick  clouds,  where  the 
inhabitants  are  of  a  fresh  corn- 
plexion,  hâve  clear  heads,  good 
sight,  quick  hearing,  and  a  free  dis- 
tinct speech  ;  for  by  thèse  things  is 
the  goodness  of  the  air  distinguish- 
ed;  and  the  contrary  appearance 
proclaimsthat  climateto  be  noxious. 
The  unwholesomeness  of  water 
may  be  thus  discovered:  in  the 
first  place,  it  must  not  be  conveyed 
from  the  ditches  or  fens,  or  rise 
from  minerais,  but  be  very  trans- 
parent, not  tainted  either  in  taste 
or  smell,  without  settlement,  in 
winterwarm,  insummer  cold;  but 
because  nature  often  conceals  a 
more  lurking  mischief,  in  thèse 
outward  appearances,  we  may 
judge  whether  water  is  good  by 
the  health  of  the  inhabitants  :  if 
their  cheeks  are  clear,  their  heads 
und,  and  Uttle  or  no  decay  in 
eir  lungs  and  breasts  ;  for  gène- 


rally  where  the  distempers  in  the 
upper  part  of  the  body  are  trans- 
mitted  down  to  the  lower,  as  from 
the  head  to  the  lungs  or  stomach, 
there  the  air  is  infectious  :  besides, 
if  the  belly,  bowels,  sides,  or  veins, 
are  not  afflicted  with  aches  or  tu- 
mours,  and  there  is  no  ulcer  in  the 
bladder;  if  thèse  or  the  like  are 
apparently  in  the  mijor  part  of  the 
inbabitants,  there  is  no  cause  to 
suspect  the  unwholesomeness  of 
the  air  and  water.  The  fatal  con- 
séquences proceeding  ût)m  bad  air, 
Varro  tells  us,  are  in  some  measure 
to  be  alleviated,  if  not  prevented,  by 
the  skill  of  the  architect.  His 
words  are:  That  land  which  is 
most  wholesome  is  most  profitable, 
because  there  is  a  certain  crop; 
whereas,  on  the  contrary,  in  an  un- 
healthy  country,  notwithstanding 
the  ground  is  fertile,  yet  sicknesB 
will  not  allow  the  husbandman  to 
reap  the  fruits  of  his  labour  ;  for 
where  one  exposes  his  Ufe  to  cer- 
tain  dangers,  for  uncertain  advan- 
tages, not  only  the  crop,  but  the 
life  of  the  inhabitant,  is  precarious  ; 
wherefore,  if  it  is  not  wholesome, 
the  tillage  is  nothing  else  but  the 
hazard  of  the  owner's  life  and  his 
family  :  but  this  inconvenience  is 
remedied  byknowledge,  for  health, 
which  proceeds  from  the  air  and 
soil,  is  not  in  our  disposai,  but 
under  the  guidance  of  nature  ;  yet, 
nevertheless,  it  is  much  in  our 
power  to  make  that  burthen  easy 
by  our  ovm  care;  for,  if  upon 
account  of  the  land  or  water,  or 
some  unsavoury  smell,  which  makes 
an  irruption  in  some  part  of  it,  the 
farm  is  made  unwholesome,or  upon 
account  of  the  climate,  or  a  bad 
wind  that  blows,  the  ground  is 
heated,  thèse  inconveniences  may 
be  remedied  by  the  skill  and  ex- 
pense  of  the  owner,  which  makes 
it  of  the  last  concemment  where 
the  villas  are  placed,  how  large 
they  are,  and  to  what  quarters  their 
porticoes,  gâtes,  and  Windows  are 
tumed.    Did  not  Hippocrates  the 
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physidan,  in  the  time  of  a  great 
plague,  préserve  not  only  his  own 
fiurm,  but  many  towns,  by  his  skill? 
When  Varro  and  his  army  and 
his  fleet  lay  at  Corcyra,  and  every 
house  was  filled  with  sick  persons 
and  dead  bodies,  by  his  care  in 
making  new  Windows  to  the  north- 
east,  and  obstructing  the  infection 
by  altering  thepositionof  the  doors, 
he  preserved  his  companions  and 
faniily  in  good  healtfa.  As  a  house 
thould  be  built  in  a  wholesome 
country,  se  it  should  be  in  the  most 
wholesome  part  of  a  coontry  ;  for 
an  open  air,  and  at  the  same  time 
infected,  causes  many  distempers/' 
Villas  (Roman),  The  tenu  villa  was 
appUed  to  a  cluster  of  buildings  in 
the  country  for  the  accommodation 
of  the  family  of  a  wealthy  Roman 
citizen.  Very  extensive  villas  were 
divided  into  three  parts  ;  the  Ur- 
bana,  the  Rustica,  and  the  Fruc- 
tuaria.  The  first  contained  the 
eating-room,  bed-chambers,  baths, 
covered  porticoes,  walks,  and  ter- 
races.  The  villa  rustica  was  the 
division  for  the  servants,  stables, 
&c.  ;  and  the  fructuaria  for  vdne, 
oil,  and  the  produce  of  the  farm. 
Although  the  Roman  villas  were 
the  boast  and  delight  of  poeta  and 
philosophers  whose  worics  hâve  for- 
tunately  reached  us,  yet  no  de- 
scription hasheen  conveyed  of  their 
extemal  architecture.  From  the 
magnificent  style  of  .public  build- 
ings at  RomCr  modems  were  led  to 
suppose  that  the  viUa  architecture 
bore  some  analogy  in  splendour  of 
outward  appearance  ;  but  from  in- 
spection of  their  remains,  and  from 
the  late  disinterment  of  one  on  the 
outside  of  the  walls  of  Pompeii, 
little  doubt  now  remains  on  the 
Bubject.  It  is  true  that  the  exten- 
sive  remains  of  Adrian's  villa,  and 
that  of  Mecaenas,  covered  ground 
equal  almost  to  a  small  tovni,  but 
no  regular  plan  of  architectural 
élévation  can  be  traced  with  ail  the 
ingenuity  of  even  a  Roman  anti- 
çuary.    The  Pompeian  is  cerlaMilY 
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the  most  complète  example  of  an 
ordinary  sized  Roman  villa:  situ- 
ated  on  a  sloping  bank,  the  front 
entrance  opened,  as  it  were,  into 
the  first  floor,  below  which,  on  the 
garden  side,  into  which  the  house 
looks,  (for  the  door  is  the  only 
aperture  on  the  road  aide,)  was  a 
ground  floor,  with  extensiye  ar- 
cades and  open  rooms,  ail  fadng 
the  garden;  and  above  were  the 
principal  rooms.  It  was  spaeious, 
and  near  the  entrance  was  a  bath 
vrith  ail  the  necessary  a^^endages  ; 
in  the  rear  the  best  rooms  opened 
upon  a  terrace,  nmning  the  whole 
vridth  of  the  house,  and  overlook- 
ing  a  garden  about  30  yards  square, 
surrounded  by  a  coyered  wfdk  or 
portico  continued  under  the  tenace. 
The  lower  apartments  under  the 
areade  were  paved  with  mosaic, 
coved  and  beautifully  painted.  One 
of  the  rooms  had  large  glazed  bow- 
vrindows;  the  glass  was  thick,  of 
a  green  colour,  and  set  in  lead  Uke 
a  modem  casement.  The  walls 
uid  ceilings  of  the  villa  were  oma- 
mented  with  paintings  of  élégant 
design,  ail  of  which  had  relation 
to  the  uses  of  the  respective  apart- 
ments. In  the  middle  of  the  gar- 
den was  a  réservoir  of  water,  sur- 
rounded  by  columns.  The  cellars 
extended  under  the  whole  of  the 
house  and  the  arcades. 

Pliçy  tells  us  that  the  size  of 
the  tilla  urbana,  and  its  number  of 
parts,  were  determined  by  the 
pleasure  or  quality  of  the  master, 
but  those  parts  belonging  to  agri- 
culture, by  the  bulk  of  the  fynn 
and  the  number  of  cattle.  The  ser- 
vants that  in  most  great  men's 
houses  were  more  immediatety  for 
the  master's  use,  and  may  be  saidto 
hâve  belonged  to  the  villa  urbana, 
were  the  atrienses,  which  induded 
ail  those  we  call  livery  servants,  and 
those  belonging  to  the  bed-cham- 
ber  ;  and  the  toptarii,  which  were 
gardeners  belonging  to  thepleasure- 
garden  ;  with  comedians,  musidans, 
and  the  notariés  or  secretaries.  The 
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principal  person  over  the  other 
parts  of  the  villa  was  the  procurator 
or  hailiff  ;  then  the  villicus  or  hus- 
bandman,  who  had  under  his  care 
the  tillage  of  the  land,  and  the 
disposai  of  the  produce  of  the  earth 
about  the  villa;  next  was  the  villica 
or  house-keeper,  to  whose  care 
every  thing  within  doors  belonged, 
and  who  had  immediately  under  her 
command  the  women  servants  that 
were  employed  in  those  affairs,  but 
particularly  those  belonging  to  the 
feeding  and  clothing  of  the  house- 
hold.  The  master  of  the  cattle 
may  take  the  next  place,  and  under 
his  command  were  ail  the  herds- 
men,  shepherds,  goatherds,  swine- 
herdsy  and  grooms.  The  care  of 
ail  those  fowl  that  were  vnthin  the 
bounds  of  the  villa  was  committed 
to  the  poulterer.  In  great  villas  it 
was  thought  necessary  to  keep 
within  the  family  useful  mechanics, 
as  smiths,  carpenters,  &c.  The 
cattle  vnthin  the  villa  were  horses 
and  mules,  &c.  ;  and  to  make  pro- 
vision for  the  several  persons  and 
animais,  and  also  for  corn  and 
the  necessary  offices  of  the  house, 
was  the  architectes  care  ;  and  the 
disposition  of  each  part  was  go- 
vemed  by  rules  that  may  be  col- 
lected  from  Cato,  Vitruvius,  Varro 
Columella,  and  Palladius. 

Of  the  Greek  villas,  no  descrip- 
tion has  been  transmitted  to  us  ; 
in  villa  gardening,  however,  con- 
sidérable progress  at  that  time  was 
made,  borrowed  probably  from 
Asia  Minor:  myrtles  and  roses 
adomed  them  ;  the  box  and  lime 
tree  were  planted  for  topary  works  ; 
and  Theophrastus  tells  us,  that 
flowers  and  fruits  were  cultivated 
in  the  winter  ;  and  the  violet  more 
particularly  was  in  profusion  in  the 
market  of  Athens  while  snow  was 
on  the  ground. 
Villas  (Italian).  The  description  of 
an  Italian  villa  built  in  the  time  of 
Michael  Angelo,  Raphaël,  Julio 
RomanOf  Dominicbino,  Paul  Ve- 

ronese,  and  Pietro  da  Cortona,  de-   I 
__         -.  _ 


serves thenoticeofarchitects.  "The 
palace  of  Caprarola  it  situated  on 
the  summit  of  Mount  Camino,  near 
Viterbo;  below  is  the  village  of 
the  same  name,  of  which  the  prin- 
cipal Street  runs  in  a  direct  line 
down  the  descent  from  the  front 
of  the  building,  but  with  a  sufficient 
space  between  them.  A  double 
stair,  part]y  direct^  partly  curved, 
vrith  terraced  landing-places  deco- 
rated  with  balustrades,  leads  to  the 
palace.  Entrances  under  the  ter- 
races  of  the  stairs  conduct  to  the 
underground  parts  of  the  building. 
The  form  of  the  palace  is  a  pen- 
tagon  flanked  by  five  bastions,  sur- 
rounded  by  a  sunk  area.  Hence 
there  is  a  mixture  of  civil  and 
military  architecture  that  has  a 
good  efifect.  The  palace  is  built 
in  two  orders  of  architecture  ;  the 
one,Ionic,with  semicircular-headed 
vrindows;  the  upper,  Corinthian, 
comprehending  both  the  first  âoor 
and  the  mezzanine  above.  Within 
the  pentagonal  figure  is  included  a 
circle,  comprehending  the  court, 
the  porticoes,  the  offices,  and  stairs. 
The  décorations  of  the  whole  and 
the  parts  are  executed  with  much 
skill.  Although  the  entire  édifice 
is  not  great,  yet  the  parts  are  on  a 
great  scale,  apparently." 

VirtuosOf  a  man  skilled  in  antique  or 
natural  curiosities,  studious  of 
painting,  statuary,  or  architecture 

Vis  absolutOf  absolute  force 

VisCf  a  spiral  staircase,  the  steps  of 
which  wind  round  a  perpendicular 
shaft  or  pillar,  called  the  newel 

Vis  inerticsy  the  propensity  of  nature 
to  remain  in  its  actual  condition, 
whether  of  motion  or  rest,  and  to 
resist  change 

Vis  insitay  the  power  or  innate  force 
essentially  residingin  any  body,  and 
by  which  it  endeavours  to  préserve 
its  présent  state,  whatever  that  be 

Viscountf  in  law,  signifies  as  much  as 
sheriflf  :  in  heraldry,  it  8i^\fifta»  -^ 
degree  oi  iioVïûiX.^  xvexX.  \.<2»  «».  'k«sN. 

Vis  viva  {yt^s^.    Tqb  nNs.  ^^\  '^^ 
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the  sqaare  of  its  velocity  :  work, 
or  dynamical  effect,  supposes  a  body 
mOTed,  and  a  résistance  overcome; 
and  either  of  these^  without  the 
other^  is  insufficient  to  constitute 
work.  The  vrork  produced  by  a 
pressure  moving  a  body  through  a 
certain  space  is  defined  to  be  the 
product  arising  from  multiplying 
the  pressure  by  the  space  through 
which  this  pressure  acts. 

VitreouSt  glassy  ;  consisting  of  or 
resembllng  glass 

Vitrification^  the  act  of  chan^g  into 
glass 

Vitriolf  oil  qf,  sulphuric  acid 

Vitruoian  ScroU^  a  peculiar  pattern 
of  scroU-work,  consisting  of  con- 
Yolved  undulations,  used  in  clas- 
sical  architecture 

Viz.  {To  wit)y  that  is  ;  a  contraction 
of  yidelicet 

VoideTy  in  heraldry,  a  gentlewoman's 
armory,  consisting  of  an  arch  Une, 
moderately  bowing  from  the  corner 
of  the  chief  toward  the  nombril  or 
centre  of  an  escutcheon 

Voidingy  a  tenu  in  heraldry,  signifying 


WAG 

Waogons,  vehicles  for  the  convey- 
ance  of  persons,  merchandise,  &c., 
varying  in  form  according  to  their 
use,  and  dating  in  their  origin 
from  the  remotest  antiquity  :  '*  Jo- 
seph  gave  them  waggons,  according 
to  the  commandment  of  Pharaoh, 
âjQd  gave  them  provision  for  the 
way." — Gen,  xlv.  21. 

Woffffon-boilert  a  low-pressure  boiler, 
having  the  form  of  a  vraggon,  with 
arched  top  and  incurvated  sides 

Wainscotf  a  name  given  to  boards  em- 
ployed  to  Une  the  internai  walls 
of  an  apartment,  so  caUed  firom 
foreign  species  of  oak  named  wains- 
cot  being  first  used  for  such  a 
purpose.  Wainscoting,  as  it  is 
called,  both  of  Flemish  and  Eng- 
lish  oak,  vras  commonly  used  for 
interior  Unings  in  Tudor,  Ëliza- 
bethan,  and  Stuart  times. 
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exemption  of  some  part  of  the  in- 
ward  substance  of  things  voidaUe, 
by  reason  whereof  the  field  is  trans- 
parent through  the  charge 

Volant  y  in  heraldry.  When  a  bird  is 
drawn  flying,  or  having  the  wings 
spread  out,  it  is  said  to  be  volant 

Volute.  The  characteristic  omaments 
and  indicial  marks, of  the  lonic 
capital  formed  by  drcumvohing 
spiral  mouldings  are  termed  vo- 
lutes. The  small  circle  in  which 
the  spiral  or  springs  terminale  is 
called  the  eye  of  the  volute.  The 
introduction  of  volutes  is  said  by 
Vitruvius  to  bave  arisen  from  an 
imitation  of  the  mode  in  which 
v^omen  v^ere  formerly  accustomed 
to  omament  their  hair;  but  they 
are  thought,  with  greater  probsp 
biUty,  to  bave  represented  the 
homs  of  the  Anmionian  Jupiter. 

VoussoirSyïn  architecture,  vanlt-stones, 
or  those  that  immediately  form  the 
arch  of  a  bridge,  vault,  &c.,  and 
are  eut  somewhat  in  the  shape  of 
a  truncated  pyramid 

Viighy  in  mining,  a  cavity 


WAL 

Waisty  in  a  ship,  the  nppermost  part 
of  the  top-side 

Wakey  in  navigation,  dénotes  the 
print  or  track  of  a  ship  on  the 
surface  of  the  waters.  Two  dis- 
tinct objects  seen  at  sea  are  said  to 
be  in  the  wake  of  each  other  when 
the  view  of  the  furthest  is  inter- 
rupted  by  the  nearest. 

WaleSt  in  ship-building,  are  an  as- 
semblage of  strong  planks  extend- 
ing  along  a  ship's  side,  serving  to 
reinforce  the  decks  and  form  the 
curves  of  the  vessel 

WaU'plate,  a  pièce  of  timber  plsoed 
along  the  top  of  a  wall,  to  receive 
the  ends  of  the  roof  timbers,  or  so 
placed  on  a  waU  as  to  receive  the 
joists  of  a  floor 

Wiûnut  wood,  The  royal  or  com- 
mon  walnut  is  a  native  of  Persia 
and  the  north  of  China  :   it  was 
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formerly  much  used  in  England 
before  the  introduction  of  ma- 
hogany.  The  heart  wood  is  of  a 
grayish  brown,  with  black-biown 
pores,  and  often  much  yeined  with 
darker  shades  of  the  same  colour. 
Some  of  the  handsome  veneers  are 
now  used  for  fumiture,  firames  of 
machines,  gun-stocks,  &c. 

WardrobCf  a  place  where  the  gar- 
ments  of  kings  or  great  persons 
used  to  be  kept  ;  and  he  that 
keeps  the  inyentory  of  ail  things 
belonging  to  the  Idng's  wardrobe 
is  called  Clerk  of  the  King's 
Wardrobe 

Wards  and  LiverieSt  a  certain  court 
erected  in  the  time  of  Henry  VII I. 

Warpt  in  navigation,  to  change  the 
situation  of  a  ship  in  harbour, 
&c.,  by  means  of  ropes  or  warps 
attached  to  buoys,  posts,  rings, 
trees,  &c. 

Washinfft  in  painting,  to  lay  a  colour, 
such  as  Indian  ink  or  bistre,  over 
a  pencil  or  crayon  drawing,  to 
render  it  more  natural,  and  add  to 
the  shadow  of  prominences,  aper- 
tures,  &c. 

Wassailf  a  term  which  is  said  to  hâve 
had  its  origin  at  the  meeting  of  Vor- 
tigem  and  Rowena,  the.  daughter 
of  Hengist.  Geofirey  of  Monmouth 
States,  that  the  lady  knelt  before 
the  king,  and  presenting  him  with 
a  cup  of  wine  said,  *  Waes-hœl,* 
which  in  Saxon  means  *  Health  be 
to  you.*  Vortigem,  as  he  was  in- 
structed,  replied,  *  Drinc-hael,*  t.  e, 
*  drink  the  health  :*  Rowena  drank, 
upon  which  Vortigem  took  the  cup 
and  pledged  her.  Hence  the  term 
and  custom. 

Waste  steam-pipef  in  steam  engines, 
the  pipe  leading  from  the  safety- 
valve  to  the  atmosphère 

Waste  tcater-pipey  in  steam  engines, 
the  pipe  for  carrying  off  the  surplus 
water  from  the  bot  well 

Water  is  the  most  abundant  and  im- 
portant fluid  in  nature  :  it  is  proyed 
to  be  composed,  by  weight,  of  8 
parts  of  oxygen  and  1  part  of 
hydrogen,  and  is  resolvable  into 


both  thèse  gases  by  voltaic  action, 
and  by  intensely  ignited  platinum: 
other  heated  metals  combine  with 
its  oxygen,  and  liberate  the  other 
gas.  When  hydrogen  and  oxygen 
are  mixed  in  the  proportion  given, 
and  ignited,  they  unité  with  explo- 
sion, and  water  alone  is  produced. 
The  purest  water  in  nature  is  that 
which  descends  from  the  atmo- 
sphère ;  that  of  springs,  rivers,  and 
the  océan  being  more  orless  charged 
with  minerai  matter.  When  the 
foreign  substance  is  not  volatile, 
the  water  is  easily  separable  by 
distillation  in  the  form  of  a  pure 
vapour  or  steam,  while  the  fixed 
substance  remains.  In  nature,  the 
solar  beat  produces  this  effect  on  a 
vast  scale,  evaporating  enormous 
quantities  of  water  into  the  atmo- 
sphère, whence,  by  cooling  to  va- 
rions degrees,  it  falls  again  in  the 
form  of  rain,  bail,  or  snow  :  this, 
in  its  passage  through  différent 
strata  towards  its  lowest  level,  dis- 
solves any  soluble  matters  which 
it  may  encounter,  of  which  sait  is 
the  most  conspicuous,  conveying 
them  ultimately  into  the  océan. 
This  process,  operating  for  âges,  is 
fully  sufficient  to  account  for  the 
prevalence  of  so  soluble  a  minerai 
as  common  sait  in  sea-water,  and 
the  comparative  purity  of  that  of 
rivers. 

When  water  runs  through  beds 
of  chalk  or  selenite,  it  acquires  both 
an  acid  and  alkaUne  quality  in  a 
smalldegree.  The  acid  is  discovered 
by  a  few  drops  of  solution  of  oil  of 
tartar:  this  alkali  will  seize  the 
acid,  and  descend  with  it  in  a  cloud 
to  the  bottom  of  the  glass,  where, 
if  permitted  to  stand  a  sufficient 
period,  it  VTill  concrète  into  a  neu- 
tral  sait.  The  alkaUne  part  is 
discoverable  by  a  few  drops  of 
the  solution  of  oxalic  add.  This 
acid  bas  so  strong  an  affinity  to 
calcareous  earth,  that  the  smaJlest 
quantity  in  water  is  detected  by 
it.  There  are  numerous  tests  which 
discover  acid  and  alkali  in  water  % 
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as,  the  synip  of  violets,  tinctare  of 
tornsole,  ash-bark,  log^nrood,  &c. 
Strictly,  philosophically  speaking, 
sea-water  is  not  sait,  because  if  a 
given  quantity  is  put  into  a  glass 
retort,  by  sand  beat  from  material 
fire  it  will  pass  over  perfectly  fresh, 
and  tbe  marine  sait  it  coutained 
will  be  left  bebiud.  Snow  and 
rain  waters,  wben  collected  at  a 
distance  from  smoky  towns  or 
cities,  if  collected  and  kept  in  a 
stagnated  state,  go  repeatedly  into 
a  State  of  fermentation,  and  some- 
times  become  putrid,  by  tbe  ex- 
traneous  matters  tbey  reccive  in 
passing  tbrougb  the  lower  atmo- 
sphère, previous  to  their  reaching 
the  earth.  If  the  spécifie  gravity 
of  water  is  considered  at  1000 
ounces  the  cubic  foot,  common  air 
vriû be  If,  fine  gold  will  be  ^àhi^ùt 
and  pure  platina  77^7777»  or  if  a 
datum  is  taken  of  1  for  water,  gold 
will  be  20,  and  refined  platinum  22. 
Water  is  incompressible,  as  expe- 
riment  proves.  It  bas  been  put 
into  a  gold  globe,  and  great  power 
applied  in  vain  to  press  it  into 
a  smaller  compass;  it  passed  off 
by  oozing  or  sweating  through  the 
pores  of  gold.  It  will  rise  in  some 
cases  above  its  own  level,  in  a 
small  degree,  by  capillary  attrac- 
tion. If  a  pièce  of  dry  loaf  sugar 
or  sponge  is  put  into  a  shallow 
vessel  of  water,  and  bave  part  of  it 
unimmerged,  the  fluid  will  be  seen 
to  ascendjibove  its  level.  Waterwill 
also  ascend  to  the  height  of  32  or 
33  feet  above  its  level  in  a  vacuum, 
as  in  pumps,  by  the  pressure  of  the 
atmosphère,  which  varies  more  or 
less  according  to  its  density,  that 
is,  calculating  on  the  pressure  of 
the  atmosphère,  at  the  height  of 
15  miles.  The  pressure  of  water 
on  the  base  of  the  vessel  in  which 
it  is  contained  is  as  the  base  and 
perpendicular  altitude,  whatever  be 
the  figure  of  the  vessel  that  con- 
tains  it.  A  body  immet^ftài  Vxi 
water  loses  as  miich  "wei^t  «&  wv 
equal  bulk  of  the  Yratetjw^^aa, 


and  the  water  gains  t 
weight.  Thus,  if  the  b 
equal  density  vnth  the 
loses  ail  its  weight,  and  su 
no  force  but  the  vrater  t 
it  :  if  it  be  heavier,  its  ' 
the  water  will  be  only  tl 
ence  between  its  ownw< 
the  weight  of  the  same 
water,  and  it  reqwres  a 
sustain  it  jost  equal  to  tl 
ence;  but  if  it  be  lighi 
quires  a  force  equal  to  t 
difiference  of  wei^t  tokee 
rising  up  in  the  fluid. 

Water  of  great  rivers  : 
tainly  be  deemed  the  m 
and  wholesome  for  ail 
and  domestic  concerna,  ii 
ent  of  its  supeiior  fertilizin 
when  used  for  the  purposf 
culture  or  the  growth  oi 
and  when  thrown  into  n 
and  cleared  of  it»  sedima 
comes  clear  and  eqoally  tra 
with  the  brightest  water  pr 
from  the  hardest  rock;  : 
vious  to  its  being  thus  d< 
while  swiftly  gliding  wi 
banks,  it  deposits  large  po 
its  bituminouSy  calcareou 
laceous,  and  chalybeatc  qu 

Water  is  a  conductor  ( 
spheric  air,  as  well  as 
In  Ralph  Dodd's  '  Civil  £1 
an  accident  is  mentioned,l 
one  of  his  workmen  viras 
by  the  falling  of  40  feet  of 
the  bottom  of  which  app 
to  a  sand  highly  chargi 
water.  He  remained  Iron 
evening  tiU  Tuesday  momi 
workmen  were  tfais  cons 
time  before  they  came  i 
conversing  together  and  exi 
over  his  head,  which  consi 
increased  his  hope  of  be 
leased  from  his  horrid  ca 
for  he  became  aware  0 
endeavours  for  his  release 
as  the  workmen  had  ente 
«aA^L-^  ^Nx^v»si^'VS»5^'(\^wli 
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as  well  as  atmospheric  air,  or, 
doubtless,  he  could  not  hâve  ex- 
isted. 

Day-springs,  either  lying  near 
the  surface  of  the  earth,  or  finding 
fresh  passages  thither,  break  forth 
into  open  air  on  their  own  account  ; 
while  those  of  a  deeper  nature  are 
sunk  down  so  low  as  to  require 
hydraulic  machinery  to  bring  them 
np  again.  Next,  they  are  called 
top-springs,  inasmuch  as  they  ap- 
pear  either  above  the  rock  which 
severs  the  soil  from  the  mine,  or 
undemeath  it.  Top-springs  differ 
firom  deep  or  other  springs,  in  that 
they  stagnate  between  the  super- 
ficies of  the  earth  and  the  surface 
of  the  parts  confining  them,  till 
they  are  opened  by  the  miner; 
and  those  springs  that  can  be  let 
off  by  drifts,  headings,  soughs,  and 
trenches,  are  distinguished  from 
those  of  the  deep,  the  draining 
of  which  by  such  means  is  alto- 
gether  impracticable  or  absolutely 
impossible.  In  the  search  after 
the  original  source  of  those  cur- 
rents  of  water,  which,  issuing  out 
of  the  earth,  and  are  commonly 
called  day-springs,  the  first  con- 
sidération that  anses  is,  that  their 
natural  course,  as  consisting  in 
motion,  is  merely  local,  and  caused 
by  the  propension  of  their  own 
weight,  still  drawing  them  down- 
ward,  towards  the  centre  of  the 
earth  :  their  course  must  always  be 
upon  a  constant  descent  from  a 
higher  situation  to  a  lower,  and 
80  must  proceed  originally  from 
rain,  distÛled  from  the  clouds. 
And  if  it  happen,  that  at  their 
emersion  out  of  the  earth,  their 
spring  rises  upwards,  it  is  caused 
by  the  curvity  of  their  passage, 
that  (syphon-Uke)  points  the  way  ; 
while  the  prépondérance  of  the 
water  contained  in  its  other  arm, 
descending  from  a  greater  height, 
forces  it  to  rise  contrary  to  its 
natural  inclination. 

Tbe  speciûcgravityofrain-wtiteT 
is  1000;  weight  of  a  cubic  foot 
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62^  ibs.  ;  weight  of  a  column,  one 
inch  square  and  a  foot  in  height, 
0-434  tbs.;  of  an  aie  gallon  10-2  tbs.  : 
expands  -^  of  its  bulk  in  freezing, 
and  -g^^  for  every  degree  of  beat  : 
boils  at  212°  under  the  ordinary 
pressure  of  the  atmosphère  :  max- 
imum density  39°-38  of  Fahr.  The 
spécifie  gravity  of  sea-water  is 
110271. 

Water-coloitr  painting  is  the  art  of 
making  a  picture  with  colours 
ground  up  with  various  kinds  of 
aqueous  gums  or  sizes,  then  called 
transparent  colours.  Thèse  draw- 
ings  are  executed  on  yarious  kinds 
of  paper,  and  are  generally  termed 
tinted  d^awings.  The  following 
tfre  the  most  permanent  colours, 
and  therefore  most  yaluable  to  the 
water-colour  painter  :  blues — ul- 
tramarine, French  ultramarine,  co- 
balt, indigo,  and  smalt  :  red» — In- 
dian  red,  light  red,  Venetian  red, 
scarlet  vermillion,  carminé,  pink 
madder,  rose  madder,  purple  lake, 
and  red  orpiment:  yellows — cad- 
mium yellow,  gamboge,  yellow 
ochre,  Indian  yellow,  mars  yellow, 
lemon  yellow.  Roman  ochre,  brown 
ochre,  mars  orange,  raw  sienna, 
Italian  pink,  gallstone,  and  king's 
yellow:  purples — purple  madder, 
Indian  purple,  and  burnt  carminé  : 
broumg — ^bumt  sienna,  brown  pink, 
burnt  umber,  Vandyke  brown,  se- 
pia,  mars  brown,  Cologne  earth, 
bistre,  and  madder  brown  :  greens 
— emerald  green,  olive  green,  and 
green  oxide  of  chromium:  blacks 
— ivory  black,  blue  black,  neutral 
tint,  and  British  ink  :  whites — ox- 
ide of  zinc  or  Chinese  white,  and 
sulphate  of  barytes  or  constant 
white. 

Water-crane,  an  apparatus  for  sup- 
plying  water  from  an  elevated  tank 
to  the  tender  of  a  locomotive  engine 

Watering  the  streets  of  Paris   {the 
contract  for),     The  contractor  for 
this  service  rece,\^e.%\Q^^^^^i^'»NRs» 
per  anuMm,  ox   £Vl.^^    'à\.^x\\sx^ 
It  \aata  ttom  ^«iOcl\^^V\.^  ^^^^- 
"her  15t\v. 
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He  is  bound  to  hold  at  the  dis- 
posai of  the  engineers  who  are 
charged  with  the  direction  of  the 
roads,  twenty-fiTe  carts  during  the 
first  month  of  the  season  ;  during 
the  second,  the  number  is  fixed  at 
fifty-five  ;  during  the  remainder  at 
ninety,  with  fifteen  others  in  re- 
serve. Thèse  carts  can  only  be 
used  for  the  service  of  the  town  ; 
and  they  are  repainted  every  year. 
They  contain  1  mètre  cube,  or  1 
ton  each,  and  are  drawn  by  one 
horse.  They  bave  a  double  dis- 
charge hose  ;  at  the  firont  and  at 
the  back.  At  half-play  they  water 
1000  mètres  superficial.  At  full 
play  they  water  700  mètres  super- 
ficial. In  the  first  case,  they  are 
emptied  in  10  minutes;  in  the 
second,  in  6  minutes.  Each  cart 
costs  800  francs,  or  d&32;  of  which 
200  francs,  or  <£8,  are  for  the  ma- 
chinery  necessary  for  the  distribu- 
tion of  the  water. 

The  Avenue  de  Neuilly  in  the 
Champs  Elysées  forms  a  spécial 
service,  on  account  of  the  immense 
number  of  carnages  which  traverse 
it.  The  total  surface  is  32,000 
mètres  superficial,  or  nearly  8  acres 
English  (7-976  a.)  The  cost  per 
day  in  the  summer  months  is  as 
foUows  : 

2  water  carts,  horse  and 
driver  included,  each 
at  11-10  f.  =  .     .     .     22-20 

84-00™  cube  water  (a 
mètre  cube  =  1  ton) 
at  0-137  f.  =  .     .     .     11-50 

Turncock  (portion  of  bis 
time) 200 

Total        35-70 

or  0*001116  f.  per  mètre  super- 
ficial. 

It  bas  been  found  that  the  streets 
of  Paris  require  to  be  watered  135 
days  on  the  average  ;  the  numbers 
are  between  107  in  the  wettest 
season,  and  147  in  the  driest.  On 
the  above  average  of  135,  100  days 
require  a  double  watering.  The 
quantity  consumed  is  about  \  Wlxe 
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(1-760773  pints  English)  per  mètre 
superficial  ;  1^  litre,  when  the 
roads  are  so  very  dry  as  to  require 
a  more  abundant  watering;  and 
1*60  Utre  (or  2*82  pints  Ëngtish) 
in  the  Avenue  de  Neuilly.  The 
water  columns  are  spaced  so  as  to 
avoid  any  useless  movements  of  the 
carts  ;  in  fact,  in  such  a  manner  as 
to  allow  of  their  being  emptied  be- 
tween one  column  and  the  other. 
The  usual  distance  is  500  mètres 
(about  550  yards.) 

WatersaU,  in  navigation,  a  small 
sali  spread  occasionally  nnder  the 
lower  studding  -  sail  or  driving- 
boom,  during  a  ûdr  wind  and 
smooth  sea 

Water-tpouiy  a  strongly  agitated  mass 
of  air,  which  moves  over  the  sur* 
face  of  the  earth,  and  revolves  on 
an  axis,  of  which  one  extremity  is 
on  the  earth  and  the  other  in  a 
cloud.  From  this  cloud  a  conti- 
nuationproceedsdownwards,  which 
forms  the  upper  portion  of  the  wa- 
ter-spout  ;  while  the  lower  portion, 
besides  air,  consists  sometimes  of 
water,  sometimes  of  solid  portions, 
according  as  the  waterspout  paa&es 
over  land  or  over  water.  Some 
hâve  separated  water-spouts  over 
the  land  and  over  the  water  from 
each  other  ;  but  this  créâtes  confu- 
sion, for  water-spouts  bave  been  ob- 
served  which  were  formed  over  wa- 
ter, and  advance  over  land;  and 
vice  versa  we  bave  accounts  of  wa- 
ter-spouts which  were  formed  over 
land,  and  afterwards  suspended 
over  the  surface  of  water. 

Water  aupplyfor  toums,  A  plentiful 
supply  of  water  fitted  for  drinking, 
culinary,  and  détergent  purposes, 
is  so  essentially  an  article  of  every- 
day  use,  that  in  ail  âges,  where- 
ever  a  quantity  of  human  beings 
bave  been  congregated  together, 
contrivances  bave  necessarily  been 
resorted  to,  to  procure  a  supply: 
in  some  situations  wells  are  sunk  to 
a  considérable  depth,  from  which 
water  is  lifted  by  means  of  buckets, 
^um^s,  or  like  contrivances;   in 
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othersythe  rain-waterfàllingonthe 
roofs  of  hoases  is  caught  and  hua- 
banded  in  suitable  receptaclea,  or, 
— as  was  much  practised  in  andent 
times,  where  Uu^  populations  ex- 
isted,— rivers  are  div^ted  for  thdr 
use  from  their  natural  channels, 
and  conducted  over  valleys  and 
through  mountains  in  artifidal 
courses  having  a  small  but  con- 
tinuous  décline. 

Much  bas  been  written  and  said 
of  the  plentiful  supply  of  water 
brought  into  ancient  Rome  and 
towns  in  Italy,  Spain,  and  otber 
places,  by  means  of  aqueducts; 
but  the  streams  supplying  thèse 
aqueducts  would  yield  but  little 
water  in  the  dry  summer  and 
autumn  weather,  as  is  proved  from 
the  number  of  sources  from  which 
water  was  frequently  brought  to  a 
town.  Ancient  Rome,  according  to 
some  writers,  was  supplied  from 
no  less  than  twenty  aqueducts,  ail 
deriving  their  water  from  différent 
sources.  Thèse  aqueducts  were 
built  at  separate  times,  and  they 
were  doubtless  made  to  supply  a 
pressing  want  ;  for  although  in  wet 
and  moderate  seasons,  probably 
one-third  this  number  would  hâve 
yielded  a  supply  adéquate  to  the 
demand,  it  is  much  to  be  doubted 
if  this  was  the  case  in  seasons  of 
drought  ;  especially  as  the  ancients 
made  no  provisions  by  means  of 
impounding  réservoirs  to  store  a 
supply  from  wet  to  dry  seasons. 

In  ancient  times,  water  was 
brought  to  a  town  from  rivers  or 
springs  more  elevatedthan  the  town 
itself,  and  was  distributed  through 
fountains  to  the  inhabitants,  wbo 
fetched  it  in  vessels  to  their  houses. 

In  modem  times,  excessive  floods 
are  frequently  stored  in  large  ré- 
servoirs, to  yield  a  supply  to  our 
towns  in  seasons  of  drought;  or 
water  from  a  neighbouriug  river, 
or  from  deep  wells  sunk  in  a  sub- 
terranean  réservoir,  or  water-bear- 
ing  Btratum  sitnated  below  the 
lerd  ofa  town,  is  frequently  lifted 


by  means  of  pumps,  worked  by 
steam  or  water  power,  through  a 
Une  of  cast-iron  pipes  into  a  réser- 
voir of  sufficient  idtitude  to  admit 
of  its  being  conducted  from  thence 
through  other  pipes  to  the  highest 
house  in  a  town  ;  and  it  is  no  un- 
common  thing  at  the  présent  time 
to  lift  water  from  200  to  300  feet 
in  élévation  for  this  purpose. 

But  the  greatest  improvement 
lately  made  for  supplying  towns 
virith  water  consists  in  the  arrange- 
ments for  conveying  it,  when  raised 
to  a  sufficient  altitude,  in  cast  iron 
or  lead  pipes,  into  the  house  of 
every  inhabitant,  even  to  the  upper 
story,  so  that  this  necessary  article 
can  always  be  secured  by  the 
tuming  of  a  cock  :  it  is  also  dis- 
tributed in  the  same  manner  for 
watering  roads,  and  for  use  in  case 
of  fire  ;  and  it  is  principally  in  the 
excellent  System  of  distribution, 
which  perfection  in  the  art  of 
making  the  pipes  bas  indueed,  that 
renders  modem  water-works  supe- 
rior  to  those  of  ancient  times. 

It  is  of  the  utmost  importance 
to  every  house  to  be  supplied  plen- 
tifùlly  with  wholesome  soft-water, 
and  there  are  now  few  places  in 
which  this  cannot  be  accomplished 
at  a  cheap  rate. 

The  modem  cost  of  supplying 
water  to  a  large  town  may  now 
be  taken  at  a  low  estimate  per 
head  of  the  population  suppUed, 
according  to  the  facilities  or  diffi- 
culties  that  exist  for  procuring  and 
distributing  the  supply  :  as  a  gêne- 
rai rule,  river-water,  when  unpol- 
luted  with  the  drainage  of  a  town, 
or  the  rain-water  flowing  down  the 
sides  of  steep  hills  of  a  retentive 
character,  when  properly  filtered, 
is  superior  in  quality,  and  better 
adapted  for  most  domestic  uses 
than  the  brightest  spring-water, 
owing  to  its  freedom  from  saline 
matter,  which  is  usually  denomU  x 
nated  &oit\ie%%.  ^ 

\ioweveT,  \ifc  cattiviSt^  «L\Kt<È.^^^' 
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fore  it  is  supplied  for  domestic  uses, 
not  only  to  free  it  from  earthy  me- 
chanicid  impurities,  but  to  rid  it  of 
organic  matter,  which  in  summer 
time  and  warm  weather  is  always 
mixed  with  such  water  in  a  g;reater 
or  less  degree,  and  the  présence  of 
which  renders  it  unwholesome  for 
drinking  or  culinary  uses.  It  is 
principaJly  owing  to  its  fl*eedom 
from  organic  matter  that  spring- 
water,  though  usually  hard,  is  pre- 
ferred  to  river-water  as  a  beverage. 

Water-waySf  in  ship-building,  the 
planks  of  the  deck  vrhich  are  close 
to  the  timbers 

Water-toheelf  a  wheel  tumed  on  its 
axis  by  the  weight  of  water  falling 
upon  its  circumference,  and  thus 
adapted  as  a  machine  for  deri^ing 
power  wherever  a  fall  of  water  can 
be  commanded.  For  this  purpose 
the  wheel  is  erected  in  a  vertical 
position  upon  a  horizontal  shaft  or 
axis»  and  the  periphery  of  the 
wheel  is  so  formed  that  the  great- 
est  possible  effect  shall  be  received 
from  the  weight  or  gravity  of  the 
falling  water.  To  obtain  this  ef- 
fect, the  rim  of  the  wheel  is  pro- 
vided  with  small  troughs  or  buckets 
in  which  the  water  is  received,  and 
its  weight  made  active  in  carrying 
down  that  part  of  the  periphery  on 
which  the  loaded  buckets  are  situ- 
ated.  As  they  approach  the  lowest 
position,  they  become  emptied,  and 
are  tbus  prepared  to  be  carried  up- 
ward  during  the  révolution  of  the 
wheel,  while  the  descendingbuckets 
are  successively  receiving  their 
supply  from  the  fall  of  water. 
Water-wheels  are  commonly  dis- 
tinguished  according  to  the  height 
of  the  fall  in  comparison  with  the 
diameter  of  the  wheel,  and  the  po- 
sition at  which  the  water  acts  upon 
the  buckets.  Thus  if  the  depth  of 
fall  equals  the  diameter  of  the 
wheel,  (besides  allowing  a  little  de- 
clivity  below  the  wheel,  for  the 
readyescape  oftheback-water,)  so 
that  the  water  falls  on  the  highest 
point  of  its  periphery,  the  wheel  is 

514 


said  to  be  an  'overshot'  water- 
wheel.  If  the  depth  of  fall  is  less, 
80  that  the  water  falls  upon  the 
wheel,  only  a  little  above  the  level 
of  its  centre,  the  wheel  is  caUed  a 
'  breast'  wheeL  And  if  the  depth 
of  fall  is  80  little  that  the  water 
acts  by  impulse  only  against  the 
lower  parts  of  the  wheel,  it  is  called 
an  'undershot'  water- wheel.  Water- 
wheels  are  now  made  in  the  most 
improved  manner  of  iron,  the  arms 
being  of  wrought  iron,  the  centres 
of  cast  iron,  and  the  buckets  of 
plate  iron.  A  water-wheel  thus 
constructed  consista  of  a  centre 
boss,  and  shaft,  arms,  buckets,  and 
shrouding,  the  latter  being  the 
tenu  applied  to  the  rims  of  the 
wheel,  between  which  the  buckets 
are  enclosed.  In  order  to  dérive 
the  greatest  working  effect  from  a 
given  fall  of  water,  the  principal 
object  is  to  shape  the  buckets  so 
that  they  shall  retain  the  water 
during  the  longest  possible  period. 
One  great  difficulty  experienced  in 
seeking  this  object  bas  been  the 
opposition  exerted  by  the  air  to 
the  admission  of  the  water  into 
the  buckets;  and,  to  counteract  this 
evil,  several  methods  bave  been 
devised.  The  only  efficient  remedy 
yet  introduced  is  that  invented  by 
Mr.  Fairbaim,  and  which  he  de- 
nominates  the  *  Yentilating  Water- 
wheel,'  the  gênerai  object  of  which 
is  to  prevent  the  condensation  of 
the  air,  and  to  permit  its  escape 
during  the  filling  of  the  bucket 
with  water,  as  also  its  re-admission 
during  the  discharge  of  the  water 
into  the  lower  mill-race.  Several 
wheels  erected  and  fitted  upon  this 
principle  hâve  proved  entirely  suc- 
cessful  in  realizing  a  maximum  use- 
fui  effect  from  a  given  fall  of  water. 
Ail  thèse  wheels  are  formed  with 
wrought-iron  arms  radiating  from 
cast-iron  centres  to  the  periphery, 
and  so  disposed  that  the  entire 
structure  is  in  a  state  of  tension, 
and  the  motion  of  the  wheel 
being  communicated  from  intenal 
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toothed  wheels  iixed  to  the  shroud- 
ing.  As  applied  to  common  breast- 
wheels  adapted  for  falls  not  ex- 
ceeding  18  or  20  feet,  thèse  yenti- 
lating  buckets  effect  so  great  an 
improvement,  that  if  the  wheel  is 
pbinged  in  back-water  to  a  depth 
of  ô  or  6  feet,  its  uniform  speed  is 
not  impeded.  In  thèse  wheels  the 
sole  of  the  buckets  is  close,  and  the 
tail  end  of  them  being  tumed  up 
at  a  distance  of  2  inches  from  the 
back  of  the  sole-plate,  and  running 
parallel  with  it,  terminate  within 
about  2  inches  of  the  bend  of  the 
bucket,  immediately  above  it.  The 
'wa;ter  in  entering  the  bucket  drives 
the  air  ont  through  the  aperture 
into  the  space  behind,  and  thence 
into  the  bucket  above,  and  so  on 
in  succession.  The  converse  oc- 
cors  when  the  buckets  are  emptied, 
as  the  air  is  enabled  to  enter  as 
f«st  98  the  wheel  arrives  at  such  a 
portion  as  to  permit  the  water  to 
escape,  (For  a  more  copious  de- 
scription see  Water-wheek  with 
ventilating  buckets.) 

There  are  many  cases  in  which 
it  is  of  importance  to  know  the 
proportion  of  power  necessary  to 
give  différent  degrees  of  velocity 
to  a  mill  ;  but  as  the  construction 
of  mills  and  the  purposes  they 
serve  are  various,  it  is  perhaps  im- 
possible to  find  any  law  of  univer- 
sal  appUcation.  Mr.  Banks,  in 
his  *•  Treatise  on  Mills,'  has  drawn 
a  conclusion  which  he  appears  to 
consider  invariable,  namely,  that 
**  when  a  wheel  acts  by  gravity,  its 
-velocity  will  be  as  the  cube  root 
of  the  quantity  of  water  it  re- 
ceives." 

But  supposing  a  wheel  to  raise 
water  by  means  of  cranks  and 
pumps  on  Mr.  Banks's  principle, 
Buchanan  thought  it  might  easily 
be  demonstrated,  that  by  reducing 
the  velocity  of  the  wheel  to  a  cer- 
tain degree,  the  wheel  would  raise 
more  water  than  would  be  neces- 
sary to  move  it  at  that  velocity, — a 
tbing  evidently  impossible. 
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In  this  view  it  would  seem  toat 
there  is  no  actual  case  in  which 
Mr.  Banks's  conclusions  will  hold 
true.  But,  however  they  may  ap- 
ply  to  other  mills,  the  experiments 
of  Buchanan  seem  to  prove  at 
least  that  they  do  not  apply  to 
cotton-mills.  On  the  ground  of 
some  experiments  made  at  différ- 
ent times,  and  with  ail  the  atten- 
tion possible,  did  he  présume  to 
call  in  question  an  authority  for 
which  the  highest  respect  is  enter- 
tained. 

In  January,  1796,  he  measured 
the  quantity  of  water  the  Rothesay 
oldcotton-millrequired;  first,  when 
going  at  its  common  velocity,  and 
secondly,  when  going  at  haljf  that 
velocity.  The  resuit  was,  that  the 
last  required  just  half  the  quantity 
of  water  which  the  first  did.  It 
is  to  be  observed,  that  in  thèse  ex- 
periments the  quantities  of  water 
were  calculated  from  the  heads 
of  water  and  apertures  of  the 
slaices. 

From  thèse  experiments  he  in- 
ferred,  *•  that  the  quantity  of  water 
necessary  to  be  employed  in  giving 
différent  degrees  of  velocity  to  a 
cotton-mill  must  be  nearly  as  that 
velocity." 

He  was  satisfied  with  this  expe- 
riment,  and  the  inference  drawn 
from  it,  till  some  gentlemen  well 
acquainted  with  the  theory  and 
practice  of  mechanics  expressed 
their  doubts  on  the  subject.  He 
had  then  recourse  to  another  ex- 
periment,  which  he  .considered  less 
liable  to  error  than  the  former. 

The  water  which  drives  the  old 
cotton-mill  falls  a  little  below  it 
into  a  perpendicular-sided  pond, 
which  serves  as  a  dam  for  a  corn- 
mill  at  some  distance  below  it. 
To  ascertain,  therefore,  the  propor- 
tional  quantities  of  water  used  by 
the  old  mill,  nothing  more  was 
necessary  than  to  measure  the  time 
the  -watei  tooV  \o  m^  \.^  -a.  ^«Nasa.^ 
heigVit  m  WiaX.  ^otiÔln  «L\i$>L  wi,çsst^ 
ingly,  ou  ^e  \%\.  oi  ^vj  ,V^'^'^-'^'* 
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made  the  experiments  noted  in  the 
following  Table  : 

Number  of  experi- 
ments   1       a       3       4 

Révolutions  ofoneof 
the  upright  shafts 
permuiute    ...      46     46     24     23 

Rise  of  water  in  the 
pond  in  inches  ..5565 

Tune  in  minutes  and 
seconds     ....  6*58  6*57  14*45  15*0 


The  first  and  second  experiments 
were  made  with  the  mill  at  its 
common  velocity;  the  third  and 
fourth  al  nearly  half  that  velocity. 

The  time  which  the  mill  re- 
quired  to  use  the  same  quantity  of 
\7ater  in  thèse  experiments  may 
be  taken,  in  round  numbers,  as 
fbllows:  the  proper  velocity  at  7 
minutes,  and  half  that  velocity  at 
15  minutes. 

The  resuit  of  thèse  experiments 
approaches  very  nearly  to  that  of 
1796.  The  diflference  may  be  ac- 
counted  for  by  the  small  deg;ree  of 
leakage  which  must  bave  taken 
place  at  the  sluices  on  the  lower 
end  of  the  pond  ;  and  the  time 
being  greater  in  the  third  and 
fourth  experiments,  the  leakage 
would  of  course  be  greater. 

Smeaton  and  others  bave  proved 
in  a  very  satisfactory  manner,  that 
"  the  mechanical  power  that  must 
of  necessity  be  employed  in  giving 
différent  degrees  of  velocity  to  the 
same  body,  must  be  as  the  square 
of  that  velocity."  But  it  appeared 
to  Buchanan,  that  the  resuit  of  the 
above  experiments  may  be  easily 
reconciled  to  this  proposition,  by 
considering  what  Smeaton  says 
immediately  afterwards  : — "  If  the 
converse  of  this  proposition  did 
not  hold  true,  viz.  that  if  a 
body  in  motion,  in  being  stopped, 
woidd  not  produce  a  mechanical 
effect  equal  or  proportional  to  the 
square  of  its  velocity,  or  to  the 
mechanical  power  employed  in 
producing  it,  the  effect  would  not 
correspond  wit\i  \U  ptoÔMitm^ 
cause."  It  is  to  \)e  oXi^et^^ÔL, 
that  Smcaton's  expeimeiit*  '«ctt 


made  on  the  veheUy  a 
bodies,  free  ôt>m,^ie^foiiai 
causes  of  résistance  ;  but 
there  is  not  only  firicticm, 
stades,  to  be  removed:  i 
périmants  made  on  firictu 
proved  that  the  friction  < 
kinds  of  bodies  increases  i 
proportion  to  their  velocit; 
the  velocity  of  a  cotton- 
work  may  be  considered  « 
chanical  effect;  and,  if  84 
correspond  with  it»  pr 
cause. 

The  preceding  experinM 
the  Rothesay  mill  are  undo 
correct  and  consistent  wJ 
principles  of  motion  and 
and  also  with  the  experim 
Smeaton  on  mills  and  mec 
power. 

The  mechanical  power 
the  quantity  of  water  o 
wheel,  multiplied  into  iti 
city  when  the  whed,  £il 
other  crrcumstances  rema 
same;  and  since  the  med 
effect  is  measured  by  the  res 
multiplied  into  the  velocity 
working  point  when  the  M< 
constant,  if  the  quantity  of  ^ 
diminished  by  its  half,  dtb 
the  résistance,  or  half  the  \ 
with  which  it  is  overcome,  i 
taken  away,  otherwise  the 
not  be  an  equilibrium  betw 
power  and  effect.  But  at  tl 
time  it  is  to  be  observed,  1 
increased  velocity  lessens  t 
tion  of  the  intermediate  mai 
and  consequently  a  greate 
would  be  produced  by  the 
velocity,  as  appears  to  be  t 
by  the  experiments.  Then 
however,  in  the  détail  of  tl 
periments,  sufficient  data  b; 
it  becomes  easy  to  arrive 
useful  conclusion. 

Roberton,  an  engineer  < 
eminence,  made  observât! 
thèse  experiments,  allegi 
^<e^  <ii(s\^Ocâ&\<csv^%  Qf  iSanks  gi 
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making  such  trials.  It  appeared 
to  Roberton,  that  the  wrong  con- 
clusions which  hâve  been  drawn 
by  many  writers  on  this  subject, 
bave  whoUy  arisen  from  misappre- 
hending  some  of  Sir  Isaac  Newton's 
fundamental  principles  of  mecha- 
nics,  and  from  a  love  of  establish- 
ing  theoretical  compressions  ratber 
than  strict  observations  of  the  in- 
variable laws  of  nature, — expres- 
sions such  as  thèse,  viz.  quantité/  of 
motiouy  instantaneous  impulse. 

Taking  a  constant  portion  of 
time  (viz.  a  second)  to  be  the 
measure  of  a  body,  and  an  instant 
to  be  measure  of  the  effect  it  pro- 
duces; or  by  taking  time  as  the 
measure  of  the  cause,  and  space  as 
the  measure  of  the  effect, — as  to 
an  instantaneous  effect,  Roberton 
argues  that  it  is  an  absurdity 
in  itself,  as  well  as  in  mechanics,^ — 
we  can  form  no  idea  of  a  body  put 
into  motion,  without  the  acting 
power  or  body  act  upon  the  body 
put  into  motion  for  some  time,  and 
also  over  some  space;  and  to  sup- 
pose otherwise,  leads  us  entirely 
out  of  the  Sound  principles  of 
mechanics. 

In  mechanics  every  effect  is  equal 
to  its  producing  cause.  In  the  case 
ofapoweractingonabodyproducing 
motion,  and  also  this  body  acting 
against  another  power  which  re- 
tards its  motion,  if  the  causes  of 
action  and  résistance  are  each 
measured  by  the  time  the  motions 
are  produced  and  retarded,  ihe 
resuit  will  be  equal. 

If  they  be  measured  by  the 
^ace  over  which  they  act,  the  re- 
sults  will  be  equal  ;  and  this  is  an 
univèrsal  principle,  whether  ap- 
plied  to  accelerating  power  and 
motion,  as  gravity,  &c.,  or  to  ma- 
chines which  act  constantly  and 
uniformly.  Yet,  in  the  case  of 
uniform  motion,  space  or  time  may 
be  used  at  pleasiure  ;  as  from  the 
uniformity  of  space  and  time  they 
become  a  common  measure. 

To  iUustrate  this,  suppose  the 


body  A  acted  upon  by  the  power 
of  gravity  through  the  space  ab, 
in  a  portion  of  time  which  we  will 
call  one.  When  it  arrives  at  s,  it 
meets  with  another  médium  of  ré- 
sistance, which  is  ten  times  greater 
than  the  former:  the  body 
A  will  be  resisted  in  pro-  a  ç 
portion  to  the  cause  of  ac- 
tion and  résistance;  that 
is  to  say,  if  the  time  of 
action  were  one  second, 
the  time  of  résistance  will 
be  one-tenth  of  a  second, 
and  the  distance  a  b  will 
be  to  the  distance  b  c  as 
tentoone;  sothat  whether 
space  or  time  be  taken  as 
the  measure  of  action,  the 
same  m^ist  be  taken  for 
the  measure  of  the  effect, 
to  bave  the  results  propor- 
tionate  and  equal.  But 
if  the  cause  be  measured  ® 
by  time,  and  the  effect  by 
^ace,  the  results  wUl  be 
as  the  squares  of  the  time,  c 
or,  which  is  the  same 
thing,  as  the  squares  of  the  ve- 
locity. 

Thus,  suppose  a  body  in  motion, 
with  a  velocity  of  one,  bas  a  power 
to  penetrate  into  a  bank  of  earth . 
1  foot  :  if  the  same  body,  with  a 
velocity  of  two,  strike  the  bank,  it 
will  penetrate  to  the  depth  of  4 
feet;  for  the  velocity  is  double, 
and  the  time  of  action  is  double, 
and  therefore  the  results  will  be 
compounded  of  both,  that  is,  as  the 
square  of  the  velocity. 

From  the  above  it  may  be  in- 
ferred  that  if  equal  bodies  be  acted 
upon  by  unequal  powers,  the  time 
requisite  to  produce  an  equal  mo- 
tion will  be  reciprocally  propor- 
tionate  to  the  powers  ;  that  is  to 
say,  if  a  power  of  ten  act  upon  a 
body  for  one  second  of  time,  and 
the  power  of  one  act  upon  an  equal 
body  for  ten  seconds,  they  will  pro- 
duce equal  velocities.  But  the 
spaces  through  which  the  bodies  are 
carried  are  very  unec^ual^  li^\\s%  ^& 
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ten  to  one  ;  and  if  the  square  roots 
of  the  powers  producmg  the  effects 
be  taken,  that  will  give  the  times 
thej  take  in  carrying  the  body 
acted  upon  through  equal  spaces. 

But  it  is  obvious  this  doctrine 
bas  no  more  to  do  with  the  ope- 
ration  of  machines  than  to  supply 
their  first  starting  from  rest  to  the 
motion    necessary    for    working. 
When  this  is  acquired,  the  pôwer 
applied  and  the  power  of  résistance 
balance  each  other,  andwhatever 
be  the  motion  the  machine  moves 
aty  the  same  power  will  carry  it  on, 
(if  it  be   upheld,)  provided  the 
machine  act  in  such  a  manner  as 
not  to  accumulate  résistance  by 
the  accumulation  of  motion,  which 
is  the  case  in  forcing  fluids  through 
pipes,  &c.    In  cases  of  this  kind, 
the  nature  of  the  machine  must  be 
particularly  kept  in  view,  and  no 
law  whatever  adopted  to  explain 
.  the  résistance  the  acting  body  meets 
with,  but  what  is  simply  deduced 
from  the    very  machine  which  is 
under  considération  ;  but,  in  most 
cases,  any  machine  may  be  con- 
sidered  as  acting  purely  on  a  sta- 
tical    princîple.     The    raising    of 
weights,    or   overcoming  friction, 
Roberton  considers  purely  as  act- 
ing  on  that  principle;  and  when 
the  power  of  action  is  equal  to  the 
resisting  power,  the  machine  is  in- 
diffèrent to  motion  or  rest.    If  the 
machine  be  at  rest,  the  power  will 
not  moTC  it,  being  a  balance  to  the 
résistance.    If  the  machine  be  set 
in  motion,  the  power  will  keep  it 
in  the  same  motion,  (provided  the 
power  be  upheld,)  the  same  as 
equal  weights  hung  over  a  pulley, 
or  in  the  opposite  scales  of  a  beam. 
If  they  be  at  rest,  they  will  remain 
so  ;  and  if  they  be  put  in  motion, 
they  will  endeavour  to  persévère  in 
the  same. 

The  above  doctrine  of  a  statical 
principle  is  proved  in  the  most 
satisfactory  manner  by  the  experi- 
ments  made  at  the  old  miÛ  of 
Rothesay,  the  motion  oi  t\ie^ft.\,w- 


wheel  being  exactly  proportional 
to  the  quantity  of  water  expended, 
and  therefore  an  exact  and  eqnal 
load  upon  the  wheel;  that  is  to 
say,  the  htckett  were  egualiy  JkR 
when  the  mill  moved  at  its  ordi- 
nary  mothn,  or  at  haff  that  mo- 
tion, 

The  effect,  iherefore,  of  lefcting 
more  water  on  a  wheel  is  not  to 
lodge  a  greater  qnantity  in  the 
bucketfl,  but  to  sopply  the  same 
quantity  when  the  wheel  is  in  a 
greater  motion. 

Banks,  however,  made  bis  ex- 
periments  agrée  with  his  theory, 
yet  Roberton  took  no  trouble  in 
inquiring  into  them,  alleging  it 
would  be  to  little  purpose  to  bave 
donc  so. 

"SufBce  it  to  say,"  he  adds, 
''  that  the  very  small  quantities  of 
water  whieh  Banks  made  use  of, 
and  the  slowness  of  the  motion  of 
his  wheel  in  his  experiments,  give 
no  ground  for  placing  the  smaUest 
dependence  on  them  ;  and  when 
compared  with  the  more  judicious 
and  accurate  experiments  of  Smca- 
ton,  they  dwindle  into  contempt." 

Roberton  further  says,  that 
**  Smeaton,  in  running  lus  wheel 
at  nearly  3  feet  in  the  second, 
brought  it  nearly  to  a  maximum, 
and  lost  but  about  one-fourth  or 
one-fifth  of  the  original  effect  (al- 
luding  to  his  overshot  wheds). 
Banks,  at  his  highest  motion,  mn 
his  wheel  about  1  foot  in  the  se- 
cond, and  reducing  it  to  one-balf 
of  that  motion,  the  same  quantity 
of  water  then  expended  was  ca- 
pable  of  performing  four  times  the 
work;  and  by  déduction  firom 
thence,  it  appears  plain  that  his 
wheel  (from  lus  own  theory)  wonld 
perform  about  twenty  times  the 
quantity  of  work  which  Smeaton's 
could  perform  vrith  the  same  quan- 
tity of  water,  and  about  sixteen 
times  more  than  nature;  so  that 
the  observation  (alluding  to  the 
theory  of  Banks)  is  very  just  in 
«tt.^^  that,  by  reducing  the  mo- 
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tion  of  the  wheel,  it  is  demon- 
Btrable  it  would  raise-more  water 
than  supply  itself.'^ 
Water-wheel»  {Overêhot),  The  best 
water-wheel  is  that  which  is  cal- 
culated  to  produce  the  greatest 
effect  when  it  is  supplied  by  a 
stream  fornishing  a  given  quantity 
of  "water  with  a  given  falL 

The  mechanical  effect  dépends 
on  the  proportion  of  the  wheeVs 
diameter  to  the  height  of  the  fall, 
and  on  the  velocity  of  the  circum- 
ference  of  the  wheeL    Thèse  are 


the  two  principal  parts  to  be  con- 
sidered  in  the  theory  of  wheels, 
but  there  are  also  some  other  points 
which  ought  to  be  attended  to,  be- 
canse  the  effect  is  much  decreased 
\7hen  they  are  neglected. 

Of  the  prcpùrtion  of  the  radiui 
qf  the  wateT'Wheel  to  the  height  of 
the /ail. — Let  a  b  c  d  be  the  wheel, 
and  E  A  the  depth  of  the  buckets  ; 
then,  according  to  experiments  on 
^vater-wheels,  it  appears  that  the 
rotatory  form  of  the  water  in  the 
buckets  is  nothing  at  c  and  dy  and 


that  it  increases  nearly,  if  not  ac- 
cnrately,  in  the  direct  ratio  of  the 
distance  firom  c  or  d^  and  is  greatest 
at  A.  That  is;  the  force  at  any 
point  a  in  a  direction  ea^  or  per- 
pendicolarly  to  the  radius,  is  as 

A  sligfat  considération  of  the 

ûgare  is  suttideat  to  demonstrate 

thât  the  wheel  will  not  produce 

a»e  greatest  effect  when  it  receiTCS 

619 


the  water  at  the  upper  point  c,  and 
that  there  must  be  considérable 
advantage  in  making  the  wheel 
of  a  greater  diameter,  so  that  it 
may  receive  the  water  at  the  same 
point  between  a  and  c,  the  point 
which  will  insure  the  greatest  ef- 
fect thus  calc\i]l».t^d.« 

cumf erence  \Ai\Oa.  \&  \»  ^^^  Vï^^^^ 
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prehended  between  the  point  where 
the  water  flows  upon  the  wheel 
and  the  horizontal  linç  e  a  ;  also 
make  b  »  the  area  of  the  stream 
supplying  the  buckets.  Then  the 
solid  which  représente  the  effective 
force  will  be 


^b  X 


\   c  —  x  / 


which  is  to  be  the  greatest  possible  ; 
or 


c  —  x 


=  a  maximum.  By  the  principles 
of  maxima  and  minima  this  takes 
place  when 

a?  =  c  (1  -  ^/l)  or  a?  =  -2929  c, 

Accordingly  the  arc  <?  —  j7  must  be 
the  quadrant  dg  or  90°,  and  the 
arc  a?  =  37-27°. 

Hence  we  hâve  this  important 
practical  maxim.  A  water-wheel 
will  produce  the  greatest  effect 
when  the  diameter  of  the  wheel  is 
proportioned  to  the  height  of  the 
fall,  80  that  the  water  âows  upon 
the  wheel  at  a  point  about  52f° 
distant  from  the  summit  of  the 
wheel. 

If  r  be  the  radius  of  the  wheel 
to  the  extrême  part  of  the  bucket, 
and  h  the  effective  height  of  the 
fall,  then  h  =  r  (l  +  sin.  37^),  or 
A  =  1-605  r;  forthesin.37|:  =  -605. 
Also  '623  A  =  r.  Therefore,  when 
the  effective  height  of  the  fall  is 
determined,  the  radius  of  the  wheel 
is  easily  calculated.  "When  the  ef- 
fective fall  is  ^  of  the  whole  fall,  if 
we  make  h  the  whole  fall,  r  = 
'554  A,  or  1*108  A  =  the  diameter 
of  the  wheel. 

The  effective  height  of  the  fall 
is  less  than  the  true  height  by  as 
much  as  is  necessary  for  giving  the 
water  the  same  velocity  as  the 
wheel  before  it  flows  upon  it. 

In  low  falls  a  wheel  would  work 
with  advantage  in  a  considérable 
depth  of  tail-watet,  pumàftâiVXvfc 

"62Ô  ' 


backetfr  were  of  a  suitable  form  for  i 
moving  tkroagh  the  water,  and  the  > 
effective  faU  made  through  a  veiy  '■ 
accurate  sweep,  so  that  the  sweep, 
and  not  the  form  of  the  bucket, . 
shonld  confine  the  water  upon  the  i 
wheeL  ' 

Of  the  velocity  of  the  ctrcwii- 
ference  of  the  wheel  to  produce  a 
maximum  effect. — It  is  necessary 
to  premise,  that  the  velocity  with 
which  the  water  flows  upon  the 
floating  boards  or  buckets  is  coii' 
sidered  to  be  equal  to  the  velodty  \ 
of  the  wheel,  and  to  strike  against 
the  floats  as  nearly  as  possible  in  ; 
the  direction  of  the  motion  of  the  I 
wheel.  i 

Let  X  be  that  part  of  the  M, 
which  gives  the  necessary  velocîtj 
V  to  the  water,  when  the  efificct 
is  a  maximimi;   v   will  then  he 
the  velocity  of  the  circumferenoe 
of  the  wheeL     Also,   make  a  - , 
that  part  of  the  &11  which  woald  i 
correspond  to  the  velocity  of  the  ' 
circumference  of  the  wheel  when , 
the    power   would    be    equal  to; 
the  friction  of  the  loaded  machine . 
only;  or  when  the   usefid  effect 
would  be  nothing.     Now  if  A  be  ; 
the  whole  fall,  the  effective  force 
of  the  water  on  the  wheel  will 
always  be  proportional  to  A  — x, 
when  the  effect  is   a  maximum; 
and  to  A  —  a,  when  the   usefnl 
effect,  or  work  done,  is  nothing. 

Hence  v  {h  -^  x  —  h  —  a)  must 

be  a  maximum  ;  or  v  (a  —  x)—i 

max.j  but  v  =  x^,  therefore  or* 

(a  —  x)  =  a  max.,  which,  according 
to  the  rules  of  maxima  and  minîmi,  ' 
takes  place  when  a  «  3  x.  ' 

It  is  évident  that  the  value  of  1 . 
must  entirely  dq)encl  on  the  natoie  i 
of  the  machine  ;  for  if  ther«  be  many  ! 
moving  parts  between  the  power  ^ 
and  the  résistance,  the  finctioB  wfll  t 
be  greater,  and  conseqnentlytfwfll, 
be  less.  The  machine  must  be; 
very  simple  indeed,  if  the  fiictioi 
be  less  than  one-half  the  Bioving 
Y^^Rcx^  and  it  will  often  amouit  to 
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and  coDBequentlj 


6=  v'  — g-=2-G7VA. 

Hfnce.wbenthe  friction  amoiiDts 
to  two-lMrds  of  tbe  moving  puwer, 
the  ïelocity  of  the  circuiofereLce  of 
AS  ovETahot  whet^l  m  fcet  ptr  sR- 
canil,  should  be  2'G7  times  the 
square  root  of  the  whole  height  of 
the  fall,  in  feet. 

Again,  that  part  ot  the  fall  is  (o 
he  (lelermineil,  which  wil!  givc  the 
water  the  same  velocity  as  the 
wlieeli  and  Bince 


Hence,  whcn  the  friction  ia  two- 
thirda  of  the  power,  that  part  of 
the  fa)l  which  will  giie  the  water 
the  praper  velocity  îs  one-ninth 
of  the  whole  height. 

Thèse  resnlts  may,  then,  be  use- 
fully  compared  with  the  experi- 
nteuts  of  SmcatoQ  ;  at  the  lame 
lime  it  ia  obvioua  that  hii  experï- 
ments  vere  not  adaptée  for  airiv- 
iag  Bt  gênerai  coDclueions,  because 
I    «Iwnjs   deUvered 


n  the 


:    for  i 


a  the  preceding 
galion,  Ihat  every  putlcular  wheel 
inust  bave  iU  paTticnhir  maximum. 
In  Smeaton's  expérimenta  on 
Dvershoi  whecla,  tbe  wheel  «as  2 
feet  in  diameter;  tlietcforc  the 
height  of  the  fall  abould  be  2}  feet. 
Now  the  square  root  of  2J  ia  1-5  ; 
and   1-5  «  2-07  =  i-OOi,  that  is, 

S21 


the  velocity  of  the  wheel  should  be 
4  feet  per  second  ;  or  ît  should 
make  38  tums  per  minute.  Smea' 
ton  ïnters  that  "the  besl  velocity 
for  practice  "  viU  he  when  a  wheel 
of  2  feet  dïameter  makes  30  revo' 
lulions  per  minute.  (Miscellaneous 
Fapcr9,p.  51.)  But  his  modelhnd 
much  more  friction  in  proportion 
lo  the  effective  force  of  water  on 
ihe  wheel  than  two-tbirds,  hère 
calculated  upon.  When,  however, 
the  catculation  is  made  according 
to  the  friction  of  Sroeaton's  model, 

P  =  2-4  VT; 


.r  31  ti 


a  per  a 


This 


tocity  will  perhaps  apply  correctly 
enough  lo  overshot  whêeli,  wbere 
tbe  water  flows  on  at  the  Bumntit, 
and  to  rough.made  luacliincry  ;  bnt 
the  former  calcuUtion  islli&t  which 
appcars  to  be  moat  correct  for  tbe 
iniproved  kind  of  wbeele  hère 
pointed  ont.  It  is  to  be  ander- 
stood,  that  the  friction  allowed  for 
includes  ail  tbe  kïnd^  of  resiitance 
and  loaa  of  force  which  leaaen  tbe 
useful  effcGt,  as  well  as  the  résist- 
ance of  the  rubbing  surfaces,  pro- 
perly  called  friction.  Many  peraons 
may  tbink  that  two-tliirds  of  the 
effective  force  ia  greatly  tao  much 
lo  be  loat  ;  ît  will  he  well  if  it  draw 
tbeir  attention  to  leascning  the 
stress  on  every  part  of  tbe  niacbi- 
nery,  and  to  the  importance  of 
havïng  few  rubbing  (urtaccs,  and 
oCher  canECS  of  reBistaoce. 

On  Computing  Iht  power  qfover- 
ahal  viater-tcheeli. — Indct«rïniniiig 
(he  proportion  of  the  radius  of  the 
wheel  ta  tbe  height  of  tbe  fnll,  an 
équation  ia  given  for  tbe  effective 
force.   Reauming  thaï  équation,  ne 

2x\ 
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=  tbe  effective  force  of  tbe  ' 
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ae  its  mechanical  power.  But  the 
quantity  of  water  expended  in 
maintaining  this  power  will  hebv. 
Hence,  the  quantity  of  water  ex- 
pended iSy  to  its  mechanical  power, 
as 


■•(^a^> 


When  the  wheel  is  supplied  at 
the  summit,  ^  =  ^  c  ;  and  there- 
fore  the  quantity  of  water  ex- 
pended is  to  its  mechanical  power 
as  1  :  i  0.  Or  the  power  is  equal 
to  half  the  weîght  of  water  sup- 
plied to  the  wheel. 

The  same  relation  takes  place 
when  ^  —  0  ;  that  is,  when  the 
wheel  is  supplied  at  the  height  of 
the  axis.  Hence,  when  the  radius 
of  a  breast-wheel  is  equal  to  the 
effectÎTe  height  of  the  fall,  its 
power  will  be  the  same  as  that  of 
an  overshot  wheel  supplied  at  the 
Bummit. 

When  the  wheel  is  supplied  at 
the  point  which  produces  the 
greatest  effect,  x  =  '2929  c  ;  and 
consequently  the  quantity  of  water 
expended  is  to  its  mechanical 
power  as  1  :  0*5857  c:  this  efifect 
is  greater  than  when  the  wheel  is 
supplied  at  the  summit  in  the  ratio 
of  M714:l. 

Thèse  comparisons  will  convey 
gome  useful  information  to  many 
readers  ;  and  they  may  sometimes 
suggest  to  scientific  writers  the 
advantage  of  studying  the  actual 
nature  of  machines  ;  for  relations 
so  extremely  obvions  and  simple 
could  never  hâve  been  overlooked 
by  any  one  who  might  hâve  con- 
descended  to  examine  the  subject. 

The  power  of  a  water-wheelmay 
be  considered  under  two  points  of 
view  ;  each  of  which  has  its  pecu- 
liar  use.  If  we  wish  to  compare  it 
with  any  other  first  mover,  then 
we  shall  hâve  to  calculate  its  me- 
chanical power.     But  yrhen  it  is 
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désirable  to  computether 
it  will  overcome  at  the 
point,  the  efifective  force  s 
calculated. 

When  the  water  flows  i 
"wheel,  either  at  or  above 
the  mechaHical  power  is 

.  .     e«  -  2«a 

^bv 

c  —  X 

cubic  feet  of  water,  or 

31-25  ^g^""^*^ 

where  iv\&  the  quantity 
expended  in  a  second,  in  ci 
c  the  part  of  the  circnmfei 
tween  the  lowest  point  of  tl 
and  the  place  where  tfa 
flows  upon  it,  in  feet;  as 
part  of  the  circumference 
the  point  which  is  leyel  ^ 
axis,  and  that  where  th 
flows  upon  the  wheel,  in  fî 
Suppose  the  mechanici 
of  a  horse  is  estimated  at 
moving  with  a  velocity  oi 
per  second,  then  a  wat 
willbe  equal 

31-25  &  t?  (c»  —  2jB« 
200  X  Ziic^x)  ^"^ 

•00426ô»(c2  — 2*3 
c  —  X 

When  the  water  flows  c 
at  the  summit  or  at  the  lev 
axis,  the  mechanical  p 
31*25  bvc  ibs.y  or  it  is  « 
bvc  horses. 

When  the  water  flows  o 
degrees  distant  from  the 
the  mechanical  power  ii 
bvc  tbs.,  or  «  *005  b  v  ^ 
Since  in  this  case,  e  s  127^ 
of  the  circumference,  we  1 
127^  X  0174533  r;  and 
•554  A  ;  and  v  =  2*67  a 
substituting  thèse  quanti 
bave  122*176  6  aÎ  Hvs.  » 
chanical  power;  or  '0164 
the  number  of  horses,  wl 
the  whole  height  of  the  fal 
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and  b  «  the  area  of  the  aperture 
through  which  the  water  flows 
upon  the  wheel,  in  feet. 

The  effective  force  is  31*25  b  e 
Ibs.  when  the  water  flows  on  eîther 
at  the  summit  or  at  the  level  of 
the  axis. 

When  the  water  flows  on  at  52} 
degrees  distant  from  the  summit  of 
the  wheel,  the  effective  force  is 
37-192  b  c  tfas.  or  45746  b  h  Ibs. 

Ofthepower  of  bretuUwheela. — 
When  the  water  flows  on  helow  the 
level  of  the  axis  of  the  wheel,  it 
xnay  be  termed  a  breast-wheel. 

Let  y  be  the  distance  below  the 
axis  measured  on  the  drcumference, 
then 

i?bff 


2  (c  +  y) 

eqoal   the  mechanical  power  in 
cubic  feet  of  water,  or 


31-25  c2*t> 


Ibs. 


c  +  y 

When  y  ^  Cj  the  power  vdll  be  re- 
duced one-half,  and  when  y  ^2c, 
it  will  be  redaced  two-thirds,  and 
80  on. 

If  we  assume  that  the  mechani- 
cal power  of  an  undershot  wheel  is 
half  that  of  an  overshot  one  **  under 
the  same  circumstances  of  quantity 
and  fall  ;"  then  it  wiU  be  ai^  ad- 
Tantage  to  employ  an  undershot 
wheel  whenever  the  fall  is  less  than 
three-tenths  of  the  radius  of  the 
wheel.  But  since  the  radius  of 
the  wheel  may  in  many  cases  be 
diminishedy  it  does  not  appear  to 
be  désirable  to  employ  an  under- 
shot wheel  in  any  case,except  where 
the  quantity  of  water  is  great  and 
the  fall  inconsiderable. 
iVater-wheels  with  ventilatedBuckets. 
Since  the  time  of  Smeaton*s  expe- 
rlments  in  1759,  little  or  no  im- 
provement  bas  been  made  in  the 
principle  on  which  water-wheels 
bave  been  constructed.  The  sub- 
stitution, however,  of  iron  for  wood, 
as  a  material  for  their  construction, 
bas  afforded  opportunities  for  ex- 
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tensive  changes  in  their  forras,  par- 
ticularly  in  the  shape  and  arrange- 
ment of  the  buckets,  and  bas  given, 
altogether,  a  more  permanent  and 
lighter  character  to  the  machine 
than  had  previously  been  attained 
with  other  materials.  A  curvili- 
near  form  of  bucket  bas  been  gene- 
rally  adopted,  the  sheet  iron  of 
which  it  is  composed  affording 
facility  for  being  moulded  or  bent 
into  the  required  shape. 

From  a  work  entitled  '  Méca- 
niques et  Inventions  approuvées  par 
l'Académie  Royale  des  Sciences/ 
published  at  Paris  in  1735,  it  ap- 
pears,  that  previous  to  the  com- 
mencement of  the  last  century, 
neither  the  breast  nor  the  overshot 
water-wheels  were  much  in  use,  if 
at  ail  known  ;  and  at  what  period, 
and  by  whom  they  were  introduced, 
is  probably  equally  uncertain.  The 
overshot  wheel  was  a  great  im- 
provement,  and  its  introduction  was 
an  important  step  in  the  perfecting 
of  hydraulic  machines  ;  but  the 
breast-wheel,  as  now  generally 
made,  is  a  still  fiirtber  improve- 
ment,  and  is  probably  better  calcu- 
lated  for  effective  duty  under  the 
circumstances  of  a  variable  supply 
of  water,  to  which  almost  every 
description  of  water-wheel  is  sub- 
jected.  Improvements  bave  taken 
place  during  the  last  and  the  pré- 
sent centuries.  The  breast-wheel 
bas  taken  precedence  of  the  over- 
shot wheel,  not  so  much  from  any  . 
advantage  gained  by  an  increase  of 
power,  on  a  given  fall,  as  from  the 
increased  facilities  which  a  wheel 
of  this  description,  having  a  larger 
diameter  than  the  height  of  the 
fall,  affords  for  the  réception  of  the 
water  into  the  chamber  of  the 
bucket,  and  also  for  its  final  exit  at 
the  bottom. 

Another  advantage  of  the  in- 
creased diameter  is  the  comparative 
ease  vrith  which  the  wheel  over- 
comes  the  obstruction  of  back- 
water.  The  breast-wheel  is  not 
only  less  injured  from  the  effects 
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of  floods,  but  the  retarding  force  is 
overcome  with  greater  ease,  and 
the  wheel  works  for  a  longer  time 
and  to  a  mach  greater  depth  in 
back-water. 

The  late  Dr.  Robison,  Professor 
of  Natural  Philosophy  in  ùie  Uni- 
versity  of  Edinburgh,  in  treating  of 
water-wheels,  says,  "There  fre- 
quently  occurs  a  difficulty  in  the 
making  of  bucket-wheels,  when  the 
half-taught  millwright  attempts  to 
retain  the  water  a  long  time  in  the 
buckets.  The  water  gets  into  them 
with  a  difficulty  which  he  cannot 
account  for,  and  spills  ail  about, 
even  when  the  buckets  are  not 
moving  away  from  the  spout.  This 
arises  from  the  air,  which  must 
find  its  way  out  to  admit  the  water, 
but  is  obstructed  by  the  entering 
water,  and  occasions  a  great  sput- 
tering  at  the  entry.  This  may  be 
entirely  prevented  by  making  the 
spout  considerably  narrower  than 
the  wheel:  it  will  leave  room  at 
the  two  ends  of  the  buckets  for  the 
escape  of  the  air.  This  obstruction 
is  vastly  greater  than  one  would 
imagine  ;  for  the  water  drags  along 
with  it  a  great  quantity  of  air,  as  is 
évident  in  the  water-blast,  as  de- 
scribed  by  many  authors." 

In  the  construction  of  wheels  for 
high  falls,  the  best  proportion  of 
the  opening  of  the  bucket  is  found 
to  be  nearly  as  five  to  twenty-four  ; 
that  is,  the  contents  of  the  bucket 
being  24  cubic  feet,  the  area  of  the 
opening,  or  entrance  for  the  water, 
would  be  five  square  feet.  In 
breast -wheels  which  receive  the 
water  at  the  height  of  10°  to  12° 
above  the  horizontal  centre,  the 
ratio  should  be  nearly  as  eight  to 
twenty-four,  or  as  one  to  three. 
With  thèse  proportions,  the  depth 
of  the  shrouding  is  assumed  to  be 
about  three  times  the  width  of  the 
opening,  or  three  times  the  dis- 
tance from  the  lip  to  the  back  of 
the  bucket,  as  from  a  to  b,  fig.  1, 
the  opening  being  5  inches,  and 
the  depth  of  the  shroud  15  inches. 


For  lower  falls,  or  in  those  wheds 
which  receive  the  water  bdow  the 
horizontal  centre,  a  larger  opening 
becomes  necessary  for  the  récep- 
tion of  a  large  body  of  water,  and 
its  final  discharge. 

In  the  construction  of  water- 
wheels,  it  is  requisite,  in  order  to  at- 
tain  the  maximum  effect,tohave  the 
opening  of  the  bucket  suffidently 
large  to  allow  an  easy  entrance 
and  an  equally  free  escape  for  the 
water,  as  its  rétention  in  the  bucket 
must  evidently  be  injorious,  wheo 
carried  beyond  the  vertical  centre. 

Dr.  Robison  further  observes, 
"There  is  another  and  yery  seri- 
ons obstruction  to  the  motion  of 
an  overshot  or  bucketed  wheeL 
When  it  moves  in  back-water,  it 
is  not  only  resisted  by  the  water 
when  it  moves  more  slowly  than 
the  wheel,  which  is  very  frequently 
the  case,  but  it  lifts  a  great  deal  in 
the  raising  buckets.  In  some  par- 
ticular  states  of  back-water,  the 
descending  bucket  fills  îtself  corn- 
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pletely  with  water,  and  in  other 
cases  it  contains  a  very  considérable 
quantity,  and  air  of  common  den- 
sity  ;  while  in  some  rarer  cases  it 
contains  less  water,  with  air  in  a 
condensed  state.  In  the  first  case, 
the  rising  bucket  must  corne  up 
filled  with  water,  which  it  cannot 
drop  till  its  mouth  gets  out  of  the 
water.  In  the  second  case,  part 
of  the  water  goes  out  before  this  ; 
but  the  air  raréfies,  and  therefore 
there  is  still  some  water  dragged 
or  lifted  up  by  the  wheel,  by  suc- 
tion,  as  it  is  usually  called.  In  the 
last  case,  there  is  no  such  back- 
load  on  the  rising  side  of  the  wheel, 
but  (which  is  as  detrimental  to  its 
performance)  the  descending  side 
is  employed  in  condensing  air  ;  and 
although  this  air  aids  the  ascent  of 
the  rising  side,  it  does  not  aid  it  so 
much  as  it  impedes  the  descending 
side,  being  (by  the  form  of  the 
bucket)  nearer  to  the  vertical  Une 
drawn  through  the  axis." 

Thèse  were  the  difficulties  under 
which  the  millwrights  of  Dr.  Ro- 
bison's  time  laboured;  and  the 
remedy  which  they  applied  (and 
which  has  since  been  more  or  less 
continued)  was  to  bore  holes  in 
what  is  technically  caUedthe  *start* 
of  the  bucket.  This  was  the  only 
means  adopted  for  removing  the 
air  £rom  the  buckets  of  overshot 
wheels,  in  order  to  facilitate  the 
admission  and  émission  of  the 
water.  In  lower  falls,  where  wheels 
with  open  buckets  were  used,  or 
straight  float-boards  radiating  from 
the  centre,  large  openings  were 
made  in  the  sole-planking,  exclu- 
sive of  perforations  in  each  bucket, 
in  order  to  relieve  them  from  the 
condensed  air.  The  improved  con- 
struction of  the  présent  time  is 
widely  différent,  the  buckets  being 
of  such  a  shape  as  to  admit  the 
water  at  the  same  time  that  the  air 
is  making  its  escape. 

During  the  early  part  of  1825, 
and  the  two  succeeding  years,  two 
iron  water-wheels,   each   of  one 


hundred  and  twenty  horse-power, 
were  constructed  in  Manchester 
for  Messrs.  James  Finlay  and  Co., 
of  the  Catrine  Works,  under  the 
auspices  of  the  late  Mr.  Buchanan, 
and  also  for  the  same  Company  at 
Deanston,  in  Perthshire,  of  which 
firm  Mr.  James  Smith  (Deanston) 
was  then  the  résident  partner. 
Thèse  wheels  are  still  (1850)  in 
opération,  and  taking  them  in  the 
aggregate,  they  may  probably  be 
considered  as  some  of  the  most 
powerful  and  the  most  complète 
hydraulic  machines  in  the  United 
Kingdom.  The  construction  of 
thèse  wheels,  and  others  for  lower 
falls,  first  directed  attention  to  the 
ingress  and  egress  of  the  water,  and 
led  to  the  improvements  which 
hâve  since  been  introduced. 

The  object  of  thèse  modifications 
may  be  generally  stated  to  hâve 
been,  for  the  purpose  of  preventing 
the  condensation  of  the  air,  and 
for  permitting  its  escape,  during 
the  fiUing  of  the  bucket  with  wa- 
ter, as  also  its  re-admission  during 
the  discharge  of  the  wat^  into  the 
lower  mill-race. 

Shortly  after  the  construction  of 
the  water-wheels  for  the  Catrine 
and  Deanston  Works,  a  breast- 
wheel  was  made  and  erected  for 
Mr.  Andrew  Brown,  of  Linwood, 
near  Paisley.  In  this  it  was  ob- 
served,  when  the  wheel  was  loaded, 
and  in  flood-waters,  that  each  of 
the  buckets  acted  as  a  water-blast, 
and  forced  the  water  and  spray  to 
a  height  of  six  or  eight  feet  above 
the  orifice  at  which  it  entered. 
This  was  complained  of  as  a  great 
defect,  and,  in  order  to  remedy  it, 
openings  were  eut  in  the  sole- 
plates,  and  small  interior  buckets 
were  attached  to  the  inner  sole,  as 
shown  at  b,  è,  d,  fig.  2.  The  air  in 
this  case  made  its  escape  through 
the  openings  Uf  a,  a,  into  the  inner 
bucket,  and  passed  upwards,  as  is 
shown  by  the  arrows,  through  d,  6,  b, 
into  the.interior  of  the  wheel.  By 
thèse  means  it  will  be  observed 
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that  the  buckets  were  effectually 
cleared  of  air  whilst  they  were 
filling,  and  that  during  the  ob- 
structions of  back-water»  the  same 
facilities  were  affbrded  for  its  re- 
admission, and  the  discharge  of 
the  water  contained  in  the  rising 
buckets.  The  effect  produced  by 
this  altération  could  scarcely  be 
creditedy  as  the  wheel  not  only 
received  and  parted  with  the  water 
freely,  but  an  increase  of  nearly 
one-fourth  of  the  power  was  ob- 
tained,  and  the  wheel,  which  still 
remains  as  then  altered,  continues, 
in  ail  States  of  the  river,  to  per- 
form  its  duty  satisfactorily. 

The  amount  of  power  gainéd, 
and  the  bénéficiai  effects  produced 
upon  Mr.  Brown's  wheel,  indnced 
a  new  and  still  greater  improve- 
ment  in  the  principle  of  construc- 
tion: the  first  wheel  erected  on 
this,  which  has  been  called  the 
'  ventilated  '  principle,  was  one  de- 
signed  for  Mr.  Duckworth,  at  the 
Handforth  Print-Works,  in  the 
neighbourhood  of  Wilmslow,  in 
Cheshire. 

Close -bucketed  wheels  labour 
under  great  difficulties  when  re- 
ceiving  the  water  through  the 
same  orifice  at  which*  the  air  es- 
capes,   and  in  some  wheels  the 


fbrms  and  construction  of  tk 
buckets  are  roch  as  slmostentifEi; 
to  prevent  the  entrance  of  then-i 
ter,  and  to  deprive  tbe  wfaed  cf 
half  its  power.  Thèse  defects  m? 
be  easily  accounted  for  where  tkj 
water  is  discharged  upon  tiie  irlied 
in  a  larger  section  than  the  openâK 
between  the  buckets  :  under  taek 
drcumstances  the  air  is  soddab 
condensed,  and,  re-acting  bjr  iii 
elastic  force,  throws  back  the  m» 
ter  upon  the  orifice  of  the  dstenii 
and  thns  allows  the  budcets  k 
pass  without  their  being  m<»e  tiui 
half-filled.  Several  methods  bim 
been  adopted  for  relicTing  Hnm  of 
the  air  :  the  most  common  pitn  il» 
by  cutting  holes  in  the  sole-ptata» 
close  to  the  back  of  tiie  bodctii; 
or  else  making  the  openîngs  1)e>< 
tween  them  much  wider,  in  (sdErj 
to  admit  the  water,  and  at  thej 
same  time  to  allow  the  air  to  a*! 
cape.  Ail  thèse  remédies  htvei 
been  more  or  less  effective;  bot 
they  labour  under  the  objectuH 
of  a  great  waste  of  water  and  naà 
inconvenience,  by  the  water  hSSan 
from  the  openings  down  upon  tbe 
lower  part  of  the  wheel,  exdanic 
of  the  pufSng  and  blowîng  wba  : 
the  bucket  is  filling. 

Other  remédies  ha^e  been  vf- 
plied,  such  as  circular  tubes  sm 
boxes  attached  to  the  s(^e-pliteii 
which,  extending  upwards,  fomiik 
openings  into  the  interior  of  tk 
wheel  for  the  air  to  escape;  M 
thèse,  like  many  other  plans,  htie 
been,  to  a  certain  extent,  unsneee» 
fui,  owing  to  the  complexity  d 
their  structure,  and  the  inadeqnste 
manner  in  which  the  objects  cou* 
templated  were  attained.  In  ftet, 
in  wheels  of  this  description  it  h« 
been  found  more  satisfsctory  to  lab* 
mit  to  acknowledged  defects,  thiB  j 
to  incur  the  trouble  and  inooBT^ 
nience  of  partial  and  imperfeet 
remédies. 

In  the  improvements  made  by 
Mr.  Fairbaim,  thèse  objections  aie 
to  a  great  extent  removed,  and  t 
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thorough  systeiv  of  Tentilation  has 
been  eiffectiially  introduced.  Be- 
fore  entçring  upon  the  description 
of  this  newprindple  of  Tentilation, 
it  U  necessary  to  remark,  that  in 
climates  like  Great  Britain  and  Ire- 
land,  where  the  atmosphère  is 
durged  with  moisture  for  six  or 
seven  mouths  in  the  year,  it  is  no 
nncommon  occurrence  for  the 
zivers  to  be  considerably  swoUen, 
and  the  mills  depending  upon  wa- 
ter  are  either  impeded  or  entirely 
•topped  by  back-water;  while  at 
other  times  a  deficiency  of  rain  re- 
doces  the  water-power  below  what 
Is  absolutely  required  to  drive  the 
machinery.  On  occasions  of  this 
kind,  much  loss  and  inconvenience 
are  sustained,  particularly  in  mills 
exdnsively  dépendent  upon  water 
as  a  motive  power,  and  where  a 
number  of  work-people  are  em- 
ployed. 

On  the  outskirts  of  the  manu- 

&cturing  districts,  where  the  mills 

are  more  or  less  dépendent  upon 

water,  thèse  inconveniences  are  se- 

verely  felt  ;  and  in  some  situations 

thèse  interruptions  arise  as  £re- 

qœntly  firom  an  excess  of  water  as 

from  a  deficiency  in  the  supply. 

To  remedy  thèse  evils,  réservoirs 

hâve  been  formed,  and  wheels  hâve 

been  constructed  to  work  in  floods  ; 

but  although  much  has  been  ac- 

complished  for  dipainishing  thèse 

injurions  effects,  and  giving  a  more 

regular  supply  in  dry  seasons,  yet 

the  System  is  stiU  imperfect,  and 

much  has  yet  to  be  done,  before 

water  can  be  considered  equal,  as  a 

motive  power,  to  the  steam  engine, 

which  is  always  available  where 

the  necessary  fael  is  at  hand.  It  is 

therefore  obvions,  that  any  im- 

provement  in  the  construction  of 

water-wheels,  whereby  their  forms 

and  requirements  may  be  better 

adapted  to  meet  the  exigencies  of 

high  and  low  waters,  will  contri- 

bute  much  to  the  efficiency  and 

value  of  mills  situated  upon  rivers 

subjected  to  the  changes  alluded  to. 
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Water'Wheel8{VeniUated)  aa  adapted 
to  lowfaU», — The  first  wheel  con- 
structed upon  the  ventilated  prin- 
ciple  was  erected  at  Handforth,  in 
Cheshire,  in  the  summer  of  1828  : 
it  proved  highly  satisfactory  to  the 
proprietors,  Messrs.  Duckworth  and 
Co.,  and  gave  such  important  ré- 
sulte as  to  induce  its  répétition, 
without  variation,  in  cases  where 
the  fall  did  not  exceed  the  semi- 
diameter  of  the  wheel. 

In  the  earlier  construction  of 
iron  suspension  wheels  by  the  late 
Mr.  J.  C.  Hewes,  the  arms  and 
braces  were  flxed  to  the  centres  by 
screws  and  nuts  upon  their  ends, 
as  shown  in  fig.  3.  The  arms  c,  c, 
passed  through  the  rim  ^,  by  and 

Fig.  3. 


the  braces  e,  e,  which  traverse  the 
angle  of  the  rim/,/,  are,  as  nearly 
as  possible,  in  the  position  and 
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form  adopted  by  Mr.  Hewes.  This 
arrangement,  although  convenient 
for  tightening  up  the  arms  and 
braces,  was  liable  to  many  objec- 
tions, arising  from  the  nuts  be- 
coming  loose,  and  the  conséquent 
difficulty  of  keeping  the  wheels 
true  to  the  circle,  and  the  arms 
and  braces  in  an  uniform  state  of 
tension:  gibs  and  cotters  were 
therefore  substituted  for  the  nuts 
and  screws,  and  since  their  intro- 
duction into  the  large  wheels  of 
the  Catrine  Works,  Ayrshire,  the 
objections  haye  been  removed,  and 
the  arms  and  braces  are  not  only 
perfectly  secured,  but  the  peri- 
phery  of  the  wheel  is  retained  in 
its  true  and  correct  form. 

Having  noticed  the  obstructions 
otfered  to  the  entrance  of  the  wa- 
ter  into  buckets  of  the  usual  form, 
and  the  conséquent  loss  which  en- 
sues  from  its  rétention  upon  the 
wheel,  after  its  powers  of  gravita- 
tion hâve  ceased,  it  is  now  neces- 
sary  to  show  the  means  whereby 
those  defects  were  removed,  and 
also  to  exhibit  the  relation  existing 
between  the  breast  and  the  under- 
shot  wheels.  Thèse  terms  bave, 
however,  l^ecome  nearly  obsolète, 
as  every  description  of  water-wheel 
may  now  be  properly  called  a 
breast-wheel  ;  and  in  every  fall, 
however  low,  it  is  generally  found 
advantageous  for  the  water  to  act 
by  gravitation,  and  not  by  impulse, 
as  during  the  early  periods  of  the 
industrie  arts. 
Water-wheeîs  {Breast)  ^  with  close 
Soles  and  ventilated  Buckets,  The 
preceding  statements  hâve  been 
principally  confined  to  the  form  of 
bucket,  and  description  of  water- 
wheel,  adapted  for  low  falls.  It 
is  therefore  necessary  to  describe 
the  best  form  of  breast-wheels  for 
liigh  falls,  or  those  best  calculated 
for  attaining  a  maximum  effect  on 
falls  varyingfrom  one-half  to  three- 
fourths  of  the  diameter  of  the 
wheel.  This  is  a  description  of 
water-wheel  in  common  use,  and 


is     generally    adopted    for  âlb: 
whiâi  do  not  exoeed  18  feet  in  | 
height,  and,  in  most  cases,  ii  pre-  ■ 
ferable  to  the  overshot  wheeL  It  i 
possesses  many  advantages  oferthe  • 
imdershot  wheel,  and  its  nen  tf- 
proximation  to  the  dntr,  or  libov- 
ing  force,  of  wheels  of  the  foaoa . 
description,  renders  it  applicsUe  ii  • 
many  situations,  espedally  whae- 
the  fall  does  not  exceed  18  or  20  i 
feet,  and  where  the  wheel  k  ei-i 
posed  to  the  obstructions  of  bsck- 
water.    In  the  latter  case,  wbedi , 
of  larger  diameter  are  best  ËÔMfluA; 
and  provided  soffîcient  capaotvii. 
left  in  the  bnckets,  sucfa  whedi 
may  be  forced  through  the  bsd- 
water  withont  diminution  al  speed. 
Every  wheel  of  this  kind  shoold 
hâve  capacity  in  the  buckets  to  re- 
ceive  a  sufficient  quantity  of  vitcr 
to  force  the  wheel,  at  fall  speed, 
through  a  depth  of  5  or  8  feet  of  i 
back-water  ;  and  if  thèse  prcmnons  ; 
are  made,  a  steady  unifonn  speed, 
nnder  every  circumstance  of  frêshes 
and  flood-waters,  may  be  attained. 
Irrespective  of  the  advantsgef 
of  clearing  the  buckets  of  air,  ad- 
ditional  benefit  is  obtained  by  the 
facility  with  which  the  water  ii 
discharged,  and  the  air  again  ad- 
mitted,  at  the  bottom  of  the  frll 
during  the  period  of  the  emptying  ' 
of  the  bucket  into  the  tail-rsce. 
This  is  strikingly  illustrated  where 
the  wheels  labonr  in  back-utter. 
as  the  ventilated  buckets  rise  fineely 
above  the  surface,  and  the  commu- 
nication being  open  firom  one  to 
the  other,  the  action  is  rendered 
perfectly  firee,  at  almost  any  depth 
to  which  the  wheel  may  be  im- 
mersed. 

.  In  breast-wheels  oonstnicted  for 
falls  of  25  feet  or  upwards,  the 
stone-breast  is  not  required,  as  the 
buckets  are  formed  with  nairov 
openings,  and  the  lip  being  ei- 
tended  nearer  to  the  baek  of  the 
following  bucket,  the  water  is  re- 
tained mach  longer  upon  the  wheeL 
Under  thèse  drcumstances,  a  8toll^ 
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breast  is  of  little  or  no  value,  yfhen 
attached  to  a  wheel  ¥rith  close 
buckets,  on  a  high  faU. 

The  construction  of  the  breast- 
'wheels,  as  above  described,  is  al- 
most  exactly  similar  to  that  for  the 
lower  falis;  malleahle  iron  arms 
and  braces  being  common  to  both, 
as  also  the  axle,  shroud,  and  seg- 
ments. Thèse,  when  duly  pro- 
portioned  and  properly  fitted  to 
each  other,  form  one  of  the  strong- 
est,  and  probahly  the  most  per- 
manent structures,  that  can  be  at- 
tained  in  works  of  this  description. 
Wàter- wheel  {common  Breast f  not 
ventilated),  as  corutructed  hy 
Messrs,  Fairbaim  and  Lillie^  be- 
tween  the  years  1825  and  1827. 
Thèse  wheels  were  executed  upon 
the  plan  of  the  overshot  or  breast- 
wheel,  taking  the  water  at  an  élé- 
vation nearly  equal  to  that  of  its 
height.  Four  wheels  of  this  de- 
scription were  constructed  for 
Messrs.  James  Finlay  and  Co.,  for 
a  fall  of  32  feet,  at  Deanston,  in 
Perthshire,  and  two  others,  for  the 
same  firm,  at  the  Catrine  Works, 
in  Ayrshire,  on  a  fall  of  48  feet. 
Takinginto  considerationthe  height 
ofthefaU,theCatrinewater-wheels, 
both  as  regards  their  power  and 
the  solidity  of  their  construction, 
are,  even  at  the  présent  day,  pro- 
bably  among  the  best  and  most 
effective  structures  of  their  kind  in 
existence.  They  bave  now  (1850) 
been  at  work  upwards  of  twenty 
years,  during  which  time  they  hâve 
required  no  repairs, and  they  remain 
nearly  as  perfect  as  when  they  were 
erected. 

It  was  originally  intended  to 
bave  erected  four  of  thèse  wheels 
at  the  Catrine  Works,  but  only  two 
bave  been  constructed;  prépara- 
tions were,  however,  made  for  re- 
ceiving  two  others,  in  the  event  of 
an  enlargement  of  the  réservoirs  in 
the  hilly  districts,  and  more  power 
being  required  for  the  mills.  This 
extension  bas  not  yet  been  wanted, 
as  thèse  two  wheels  are  equal  to 


240  horse-power,  and  are  suffi- 
ciently  powerful,  except  in  very 
dry  seasons,  to  turn  the  whole  of 
the  mills. 

Thèse  water-wheels  are  50  feet  in 
diameter,  1 0  feet  6  inches  wide  inside 
the  bucket,  and  15  inches  deep  on 
the  shroud  ;  the  internai  spur  seg- 
ments are  48  feet  6  inches  diameter, 
3}  inches  pitch,  and  15  inches 
broad  on  the  cog  ;  the  large  spur- 
wheels  are  18  feet  2^  inches  in 
diameter,  3}  inches  in  the  pitch, 
and  16  inches  wide  on  the  cog; 
and  the  pinions  are  the  same  width 
and  pitch,  but  are  &  feet  6  inches 
in  diameter  ;  the  large  bevel-wheels 
are  7  feet  in  diameter,  3^  inches  in 
the  pitch,  and  18  inches  broad  on 
the  cog,  their  proportions  being 
calculated  to  convey  the  united 
power  of  ail  the  four  water-wheels, 
should  the  original  design  ever  be 
completed. 

The  water  for  the  supply  of  the 
wheels  is  conveyed  from  the  river 
Ayr  in  a  canal  and  tunnel,  and 
from  thence,  along  the  side  of  a 
rising  bank,  to  the  wheel-house. 
From  this  point  it  is  conveyed  to 
the,  water-wheels  by  a  large  sheet- 
iron  trough,  supported  on  iron 
columns. 

When  viewed  from  the  entrance, 
the  two  wheels  already  erected  bave 
a  very  imposing  eflfect,  each  of  them 
being  elevated  upon  stone  piers  ; 
and  as  the  whole  of  the  cisterns, 
sluices,  winding  apparatus,  gal- 
leries,  &c.,  are  considerably  ele- 
vated, they  are  conveniently  ap- 
proached  in  every  part.  Under 
the  wheels  is  a  capacious  tunnel, 
terminating  at  a  considérable  dis- 
tance down  the  river. 

Water-wheels  on  a  principle  in- 
troduced  by  M.  Poncelet,  bave  at- 
tained  some  considérable  réputa- 
tion on  the  Continent  ;  and  as  Mr. 
Fairbaim  bas  constructed  one  of 
them  for  Mr.  De  Bergue,  it  is  ne- 
cessary  to  allude  briefly  to  the  pe- 
culiarities  it  possesses. 

The  buckets  are  of  a  curvilinear 
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form,  and  are  quite  open  at  the 
back,  without  any  sole-plate  ;  so 
that  they  are  perfectly  ventilated. 
The  water  impinges  upon  them  at 
nearly  the  lowest  point  of  the 
wheel,  the  shuttle  behig  arranged 
to  draw  upwards  ;  and  as  the  wa- 
ter enters,  it  foUows  the  mside  ca- 
vity  of  the  bucket,  rises  and  falls 
over  into  the  next  in  succession, 
and  so  on.  By  this  System  the 
force  of  the  water  is  exjiended  on 
the  wheel  itself,  instead  of  losing 
much  of  its  power  in  rushing  along 
through  the  wheel-race,  as  ge- 
nerally  occurs  in  even  well-made 
nndershot  >iirheels. 

M.  Poncelet  has  treated  this 
subject  at  much  length  in  his  able 
work  on  water-wheds  ;  but  it  may 
be  observed,  tiiat  a  practical  im- 
provement  might  be  effected  by  ter- 
minating  the  lower  stone  platform 
of  the  race  somewhat  short  of  the 
vertical  Une  of  the  centre  of  the 
wheel,  as  the  escape  of  the  water 
would  be  facilitated,  and  the  as- 
cending  buckets  would  be  more 
easily  relieved  of  their  contents: 
this  is  a  point  of  such  importance 
for  ail  wheels,  that  it  must  equally 
apply  to  this  form. 

Mr.  De  Bergue  obtained  nearly 
seventy-eight  per  cent,  of  power 
from  a  breast-wheel,  wîth  a  good 
fall,  when  the  periphery  was  travel- 
ling at  avelocity  of  6  feet  per  second. 

He  had  erected  several  of  Ponce-, 
let's  wheels,  and  thought  well  of 
them;  indeed,  for  certain  situa- 
tions it  was  thought  they  were  pré- 
férable to  any  other  form,  although 
M.  Poncelet  had  never  yet  been 
able  to  obtain  very  superior  results 
from  wheels  erected  under  his  own 
superintendence. 

Mr.  De  Bergue  has  explaîned  the 
construction  of  a  wheel,  on  this 
principle.  erected  at  the  Loubre- 
gat,  near  Montserrat,  in  Catalonia  ; 
one  of  the  same  kind  having  been 
already  erected  by  him  at  Gerona, 
between  Barcelona  and  Belgrade. 

The  diameter  was  16  feet  8  I 


inches,  and  the  width  was  30 
which,  with  a  fall  of  6  f( 
inches,  passed  120,000  cubic 
of  water  per  minute,  whei 
periphery  travelled  at  a  vdoc 
11  to  12  feet  per  second.  A 
dinary  breast-wheel  woold  n 
to  be  90  feet  wide,  to  use  a 
tageously  that  quantity  of  i 
It  was  found  that  the  veloc 
the  periphery  shoold  be  abo 
per  cent,  of  that  of  the  water 
ing  through  the  sloice  ;  and 
thèse  data  the  power  of  the  ' 
woold  be  about  180  horse-po 

The  buckets  wei^  of  a  ci 
form,  and  made  of  wrought 
i^th  of  an  inch  thick  ;  and  it  si 
be  observed  that  there  was  a  I 
number  of  buckets  than  usnal 
that  the  water  came  upon  th( 
a  tangent,  through  an  orifii 
such  a  form  and  dimensions 
allow  the  buckets  to  fill  easi 
the  rapid  speed  at  which  the 
phery  passed  before  the  si 
This  great  primary  velocity 
very  important,  as  it  caused  a 
siderable  saving  in  the  gearii 
the  milL 

The  main  shaft  was  forme 
a  hollow  cylinder  of  cast  ir 
feet  6  inches  diameter,  in  : 
lengths,  bolted  together;  anc 
arms  were  of  wrought  iron,  i 
very  light,  and  of  the  same 
as  those  of  a  paddle-wheel 
steamer,  and  placed  very  clos 
gether.  The  strain  was  bro 
entirely  upon  the  main  shaft, 
the  weight  of  the  wheel  was 
reduced  to  about  thirty  tons,  v 
was  very  little  for  so  poweri 
machine. 

The  sluice  was  formed  of  • 
iron  plates,  with  planed  jo 
bolted  through  the  flanches 
form  one  large  shuttle  of  the 
tire  breadth  of  the  wheel,  an< 
motion  was  regulated  by  radial 
rods,  between  the  stone  apron 
the  back  of  the  sluice,  which  o 
thus  be  raised  with  great  fac 
by  racks  and  pinions,  and  be  r 
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lated  by  the  ordinary  govemor,  the 
weight  of  the  sluice  being  in  a 
great  degree  supported  by  the 
water  flowing  beneath  it  on  to  the 
•whcel.  It  moved  very  accurately 
between  the  side  walls  of  the  pen- 
trough,  and  cup-leathers  at  each 
side  prevented  any  waste  of  water. 
This  kind  of  wheel  was  less  af- 
fected  by  back- water  than  any 
other  form,  and  the  water  acted 
upon  it  with  its  full  power  of  ve- 
locity,  without  any  impediment 
from  the  air  in  entering,  as  there 
was  no  sole-plate  :  the  buckets 
fiUed  and  emptied  with  great  fa- 
cility.  It  is  therefore  most  satis- 
factory  for  ail  falls  under  8  feet  in 
height,  though  the  principle  dif- 
fers  essentially  from  that  generally 
taken  as  the  basis  of  construction 
of  water-wheels. 

Wavedf  in  heraldry,  an  indented  out- 
Une,  indicating  honours  originally 
acquired  at  sea 

Wayshafty  in  steam  engines,  the 
rocking-shaft  for  working  the  slide- 
valve  from  the  eccentric 

WaXf  the  substance  of  which  the 
honey-combs  of  bées  are  composed, 
and  which  is  of  considérable  use  in 
branches  of  art 

Weathercockf  a  vane  made  in  the 
shape  of  a  cock 

Weather-gage,  in  navigation.  When  a 
ship  is  to  windward  of  another,  she 
is  said  to  bave  the  weather-gage 
of  her. 

Weather-glass,  an  instrument  to  fore- 
show  the  change  of  weather  and 
the  température  of  the  air 

Weather-numldinÇf  a  label,  canopy,  or 
drip-stone,  over  a  door  or  window, 
intended  to  keep  ofif  water  trom 
the  parts  beneath 

Wedge.  The  wedge  is  a  solid  pièce 
of  wood  or  métal,  generally  made 
in  form  of  a  triangle  prism,  of 
which  the  two  ends  or  bases  are 
equal  and  similar  plane  triangles, 
and  the  three  sides  rectangular 
parallelograms  ;  and  it  is  called 
rectangular,  isosceles,  or  scalene, 
according  as  its  equal  and  similar 


bases  are  composed  of  right  angles, 
isosceles,  or  scalene  triangles.  As 
a  mechanical  power,  the  wedge 
performs  its  office,  sometimes  in 
raising  heavybodies,  but  more  fire- 
quently  in  dividing  or  cleaving 
them  ;  hence  ail  those  instruments 
which  are  used  in  separating  the 
parts  of  bodies,  such  as  axes,  adzes, 
knives,  swords,  coulters,  chisels, 
planes,  saws,  files,  nails,  spades, 
&c.,  are  only  dififerent  modifica- 
tions that  fall  under  the  gênerai 
dénomination  of  the  wedge. 

Weiffhboard,  in  mining,  clay  inter- 
secting  a  vein 

Weight  and  power,  when  opposed  to 
one  another,  signify  the  body  to 
be  moved  and  the  body  that  moYCS 
it.  That  body  which  communi- 
cates  the  motion  is  called  the 
power,  and  that  which  receives  it 
the  weight. 

Weights  and  Meagurea,  The  S3^m 
of  weights  and  measures  nsed  in 
France  at  présent,  in  ail  légal  trans- 
actions, is  caîled  the  ^metrical 
System,*  from  the  fact  of  its  being 
based  upon  the  unity  of  length, 
which  is  designated  *  the  mètre.' 

Before  the  great  révolution  of 
1793,  the  separate  provinces  of  the 
French  kingdom  had  their  différent 
Systems  of  measures;  just  as  in 
England  the  différent  counties  had 
theirs,  before  the  introduction  of 
the  impérial  measures.  There  was, 
consequently,  the  same  confusion 
attached  to  the  meanings  of  the 
différent  tenus  employed,  which 
led  our  own  Government  to  sim- 
plify  the  question.  An  acre  in 
Normandy  did  not  mean  the  same 
as  an  acre  in  Picardy  ;  a  pound  in 
Paris  differed  from  a  pound  else- 
where.  But  hère  the  analogy  be- 
tween the  conduct  of  the  two 
Govemments  ceases.  That  of 
France  reformed  the  whole  System 
of  weights  and  measures,  and  based 
the  new  one  upon  natural  and  easfly 
verifiable  prindples, —  whilst  our 
own  retained  the  arbitrary  and  illo- 
gical  System  of  the  middle  âges, 
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contenting  thernselves  with  merely 
fixing  a  sort  of  uniformity  in  the 
définitions  of  the  aérerai  terms. 

The  merit  of  having  originated 
the  metrical  System  is  due  to  the 
govemment  of  Loais  XV.,  ^-ho 
named  a  commission  to  pursue  the 
investigations  necessary  to  décide 
the  prindples  upon  which  it  was  to 
be  carried  out.  After  a  very  se- 
xions  considération  of  the  case,  and 
a  nmnerous  séries  of  observations 
carried  on  during  the  reign  of 
Louis  XVI.,  and  under  the  Con- 
vention, the  Academy  of  Sciences 
dedded  that  ail  aie  différent 
weights,  measures,  and  coinages 
ahonld  be  established  according  to 
certain  definite  relations  to  the  di- 
menuons  of  the  globe  itself.  Thèse 
aire,  to  ail  human  perception,  inva- 
riable. If  therefore  the  standard 
"were  lost,  it  is  always  possible  to 
refind  it,  by  a  répétition  of  the  same 
aort  of  observations  which  gave  rise 
to  the  fixing  it  in  the  first  instance. 
The  beat  of  a  pendulom,  chosen  by 
onr  own  Astronomical  Board,  is  a 
very  nnoertain  base  for  such  calcu- 
lations;  for  the  conditions  of  the 
vacnmn,  the  température  of  the 
atmosphère,  the  spécifie  gravity  of 
the  pendulum,  nay,  perhaps,  even 
the  magnetic  currents,  may  affect 
the  length  of  the  space  it  goes 
througfa,  in  a  mannerable  to  ^ect 
calculations  which  require  such  ma- 
thematical  exactitude  as  those  con- 
nectedwith  ascertaining  the  stand- 
ard of  a  perfect  System  of  measures. 

The  length  of  the  earth's  meri- 
dian  ¥ra8  ascertained  by  Messrs. 
Delambre  and  Méchain,  inthe  por- 
tion between  Dunkerque  and  Bar- 
celona  ;  and  by  Messrs.  Arago  and 
Biot,  in  the  portion  between  Bar- 
celonaandFormentera.  The  length 
of  the  meridian  firom  the  pôle  to  the 
eqoator,  passing  through  Paris,  was 
then  divided  into  ten  million  parts  ; 
and  one  of  thèse  parts,  called  the 
mètre,  became  the  basis  of  the  new 
gyatem  of  wâgbtB  and  measures.  i 
Mûuperttda  bad  previously,  in  the,  l 
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year  1736,  measurcd  a  portion  of 
the  arc  of  a  meridian  passing  . 
through  the  North  Cape,  and  his  | 
o])servations  wcre  combincd  witii  ! 
those  of  the  second  coinniission.  I 
In  spite  of  ail  this  care,  howcvcr,  I 
an  error  was  madc  in  fixing  the  ' 
length  of  the  mètre  ;  for  the  dis-  j 
tance  from  the  equator  to  tlie  pôle  . 
isreally  10,000,738  mètres,  instead 
of  10,0*00,000.  For  any  practical 
purpose,  however,  this  error  is 
inapplicable;  but  it  is  very  unfor- 
tunate. 

The  length  of  the  mètre  once  as- 
certained, the  other  measures  were 
derived  from  it.  Ail  the  multi{)les 
and  sub-multiples  were  formed  on 
the  décimal  System,  and  respec- 
tively  designated  by  Greek  and 
Latin  préfixes  to  the  name  of  the 
unities.  Thus,  the  multiples  of  the 
mètre  are  the  </eca-mètre,  ten  mè- 
tres; the  Àec/o-mètre,  a  hundred 
mètres  ;  the  AiVo-mètre,  a  thousand 
mètres;  the  myWa-mètre,  ten  thou- 
sand mètres.  In  déférence  to  old 
customs  the  tenu  Meague'  has 
been  retained,  and  a  légal  value  of 
four  kilomètres  afiixed  to  it. 

The  sub-multiples  of  the  mètre 
are  :  the  deci-mctre,  the  tenth  part 
of  a  mètre  ;  the  cen^t-mètre,  the 
hundredth  part  of  a  mètre  ;  and  the 
mtV/t-mètre,  the  thousandth  part  of 
a  mètre. 

The  same  préfixes  are,  of  course, 
applicable  to  ail  the  other  unities. 

The  unities  of  length  in  use  for 
ascertaining  the  distances  of  places, 
are,  as  said  before,  the  mètre  (the 
kilomètre  and  the  myriamùtre)  and 
the  league. 

The  unity  of  surface  is  the  *  are,' 
which  is  a  square  of  ten  mètres  on 
a  side,  or  one  hundred  supcrficial 
mètres.  The  usual  multiples  and 
sub-multiples  are,  the  Aee/-arc,  a 
square  of  one  hundred  mètres  on  a 
side  ;  and  the  centi-Are,  the  mètre 
superficial.  The  terms  usually  em- 
ploycd  m  tVift  î.«\t  oHX-a-w^  ^xv^\sv 
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The  unity  of  weight  is  the 
*■  gramme/  which  is  the  équivalent 
of  a  cube  of  distilled  water  (at  a 
température  of  4**  above  the  *  ice- 
melting  point'  of  the  centigrade 
8cale),mea8uring  a  centimètre  every 
waj.  The  multiples  and  sub-mul- 
tiples  are,  as  before:  the  deca- 
gramme»  ten  grammes  ;  the  hecto- 
gramme, a  hundred  grammes  ;  the 
kilogramme,  a  thousand  grammes  ; 
the  decigramme,  a  tenth  part  of 
a  gramme,  &c.  A  thousand  kilo- 
grammes, then,  would  form  a 
cube  equal  to  one  measuring  a 
mètre  on  every  side;  and  it  is 
made  the  leg^  ton  for  heavy 
weights. 

The  unity  of  capacîty  îs  the 
*  litre,'  which  is  the  équivalent  of  a 
cube  measuring  one-tenth  part  of 
a  mètre,  or  a  décimètre,  every  way. 
The  multiples  and  sub-midtiples 
are  formed  as  before.  They  are, 
the  décalitre,  the  hectolitre,  the 
kilolitre,  the  décilitre,  and  the 
centilitre,  &c.  The  litre  is  usually 
employed  in  expressing  the  quan- 
tities  of  liquids  ;  the  hectolitre  in 
expressing  those  of  grain. 

A  thousand  litres  of  water  thus 
are  equal  to  a  mètre  cube  every 
way,  and  are  one  ton  in  weight. 
Another  advantage  in  this  System 


is,  that  the  tables  of  spécifie  § 
serve  at  once  to  ascerUi 
weights  of  the  différent  snbsl 
Thus,  inasmuch  as  the  s 
gravity  of  cast  iron  is  720 
weight  of  a  mètre  cube  is  a 
7202  kilogrammes,  or  7  toi 
kilogrammes. 

The  *  franc,'  the  unity 
French  coinage,  is  5  grami 
weight  of  an  alloy  containii 
parts  of  pure  silver  to  one  o 
being  thus  connected  wil 
whole  metrical  and  décimal  s 

As  investigations  connecte 
the  supply  of  water  are  oi 
importance,  it  may  be  adde< 
the  quantity  reckoned  as  the  i 
such  calculations  is  the  mo( 
20  cubic  mètres  ;  being  nea 
équivalent  of  the  old  'pont 
tanier,'  or  the  quantity  usoa 
livered  by  a  hole  of  one  ixM 
meter  in  the  24  hours. 

The  law  promulgating  tl 
trical  System  was  dated  in  tl 
1795.  The  forced  appUcat 
it  in  légal  transactions  did  n 
place  till  nearly  50  years 
wards. 

A  Table  is  subjoined  of  tl 
ferent  French  weights  and 
sures,  with  the  correspondini 
lish  équivalents. 


Weights  and  Meawre» — Frencht  with  their  Engîish  eguwalents. 


Fbsnch. 


Gnunine 

Kilogramme 

Latomie 


WEIGHT. 

a  cube  of  one-hundredth  of  ai 
mètre  on  a  side 


English  Tsot. 

Grain equal  to 

Pennyweight       . 

Ounce 

Poond  Troy  (Impérial)       . 


English. 

{lOOOkilogrammea,  or  a  cube  of  \ ,  .^.  _« ._  .^^ 
water  1  mètre  on  a  side       .  /  *  «**^9  ^        » 

Becipsocallt. 


AVOIBOUPOIS. 

Drachm 

Ounce .... 
Poond .... 
Hundred-weiglit  . 
Ton      .... 


.  equal  to 

•  »i 

•  »» 

•  »» 

•  >» 


Fbbuch. 

0*06477  gramme 
1*55456        „ 
SrOQlS  grammes 
0'S730756  kilogran 


1*7713  gramme 
28' 3384  grammes 
0*4534148  kilograi 
60*78S6  kilogramn 
1015*640  „ 
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couvert  pounds  avoirdupoia  into  kilogrammes,  or  Engliah  tons  into  French  tons, 
or  yice  versft,  multiply  or  divide  as  foUows  : 

Forponndsbj 0*4534148 

For  tons  by l'O15(k0 


Fbxnch. 


LENGTH. 


J 


Emolish. 


être  t 
mètre  . 
aètre  . 
lètre    • 


aboat  40,000,000  th  part  of  cir-'^ 
ctunference  of  the  globe,  or  1  3*2808993  feet 
]     1 0-millionth  part  ofa  quarter  f  1  '093033  yard 
L    ofdo.  J 

one  thousand  mètres  .       .       .    1093*633  yards 
ten  thousand  mètres  .       .       .    10936*33  ^ards 
one-bundredth  of  a  mètre  .        .    0*393708  wch 
one-thoosandth  of  a  mètre  .       .    0*0393708  inch 


English. 

ich 

»ot 

strd 

irlong 

lile 


Rbcipsocallt. 
one-twelfth  of  a  foot  EngUsh 


Fbbnch. 

S*5399&4  centimètres 
3*0479449  décimètres 

3  feet 0*91438348  mètre 

320  yards 201*16437  mètres 

1760  yards  .....    1609*3149  mètres     . 

redoce  English  measores  into  Frencb,  multiplv  by  ;  and  to  reduce  French  measures 

into  English,  divide  by  : 

}  to  centimètres  .       .  2*5400 

0  mètres     .       .       .  0*3047945  —  practically  0*3048 

to  kilomètres      .        .  1*6093 

tiuare  to  mètres  square  0*09290 

ube  to  mètres  cube     .    0*028314     .... 


{A  yard  cube  equals 
0*76458  mètre  cube 


Fbxnch. 


xe 

re 


SURFACE. 

a  mètre  superficial      .       . 
a  square  ox  10  mètres  every  side    0*098845  rood 

2*471143  aerea 


Emglibb. 
1*196033  yards  superficial 


M 


100 


» 


tt 


Rbcipbocallt. 

l  square  .  .  .    eontains 0*88697  mètre  square 

)d,  or  .  .  .  .  perch  square       ....  25*291939  mètres  square 

K>d     .  «  .  .  1210  yards  square       .       .       .  10*116775  ares 

:re      .  .  .  .  4840    do.     do.          ...  0*404671  hectare 

In  round  numbers,  the  hectare  may  be  taken  as  equal  to  2^  acres. 


Fbbmch. 


tre 
Litre 


CAPACITY. 


Emolish. 


{ 


a  cube  of  one-tenth  of  a  mèfare  ^  1  *760773  pint 
on  a  side      .        .        .        .  J  0*2200967  gallon 

ten  litres 2*2009668  gallons 

one  hundred  litres      .       .       .     22*009668 


$» 


ElfGLlftH. 


Rbcipbocallt. 


Fbbkch. 


equal  to 0*567932  litre 

1*135864    „ 

4*54345794  litres 

13*08516  hectolitres 


i  Impérial  . 

ron      ....         ff 

m  pressure  calculated  in  pounds  p^  inch  superficial  into  their  équivalents  calculated 
ilogrammes  per  centimètre  superficial,  or  vice  versft,  multiply,  or  divide,  by  0*0702774.  < 


Weight  in  pounds  ofone  cubicfoot  of  t?ie  foUowmg  mbstances: 


st  iron     . 
rought  iron 
iel.    .    . 
le  wood  . 

^535 


450* 
486* 
489- 
29-5 


Water 
Air  . 
Steam 


62-5 
0075 
0-036 


Wâght  ^a  Sigierficial  Foot  of  Plat,  or  SAeet  Inm. 

No.  nf  th' 

■n>icltn«. 

Wrighlm  'nu   oflhs'Thûin™. 

Weight  ia 

pumid,. 

«iie-piugi;.'  in  iMbH. 

1 

40' 

12 

4-38 

i 

3â- 

13 

3-75 

30- 

14 

313 

27'5 

15 

2-82 

i 

za- 

16 

A 

2-50 

A 

22-5 

17 

218 

20- 

IS 

1-86 

A 

17-5 

19 

1-70 

i 

15- 

20 

1-64 

1 

A 

12-5 

21 

1-40 

12- 

22 

1-25 

4 

, 

11- 

10- 

23 
24 

1-12 
1- 

5 

8-74 

2i 

0-9 

G 

8-12 

26 

0-8 

7 

7-5 

27 

0-72 

8 
9 

G'S6 
6-24 

29 

^ 

0-64 
0-56 

10 

5-62 

30 

0-50 

11 

1 

a- 

htqf-J, 

^/nml 

footi» 

«.?/*,  ?f- 

i«> 

>ll<»^„ 

ig  Dimtntk 

SdDAM  IBON- 

EOtTND  «ON. 

PtAT  IBON. 

iDCh, 

Pmndi. 

I«h. 

Poimd.. 

iDcb. 

P«i>i<U. 

t 

0-2 

i 

0-14 

xl 

0-8 

0'5 

i 

0-4 

1-3 

1 

0-8 
1-3 

t 

0-7 
1- 

• 

1-7 
2-1 

i 

1-9 

t 

1-5 

2-5 

/ 

3-4 

i 
1 

2- 

2-7 

1-7 

2-5 

4-3 

1* 

3-4 

3-4 

53 

4-2 

4-2 

1* 

5* 

5-1 

7-6 

H 

6- 

2-5 

8-9 

H 

3-8 

1* 

8-1 

5-1 

H 

11-9 

9-3 

6-3 

2 

135 

10-6 

2+ 

IM 

H 

13-5 

3-4 

2* 

5-1 

2t 

25-6 

2* 

20-1 

6-8 

3 

30-4 

3 

23-9 

3+ 

41-4 

3* 

32-5 

10-1 

4 

541 

4 

42-5 

4-2 

5 

84-5 

5 

66-8 

6 

7 

121-7 
165-6 

6 
7 

95-6 
130- 

8-4 
10-6 

8 

216-a 

8 

\65-9 

12-7 
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WèldmÇf  the  opération  of  combming 
or  joining  two  pièces  of  iron  or 
Steel,  by  bringing  the  surface  to  be 
joinc^  to  a  beat  nearly  equal  to 
that  of  fbsion 
Weilf  in  ship-building,  a  partition  to 
enclose  the  pumps,  fh>m  the  bot- 
tom  to  the  lower  decks,  to  render 
them  accessible,  and  prevent  their 
taldng  damage 
Welb.  The  practice  of  boring  for 
water,  adopted  in  the  province  of 
Artoise,  in  France,  bas  given  the 
dénomination  to  those  wells  which 
are  termed  Artesian.  Wells  on 
this  principle  are  very  applicable  in 
low  level  districts  covered  with 
alluvial  deposit  or  clay;  in  such 
situations  springs  are  seldomfound, 
and  vi^ater  cannot  be  obtained  by 
sinking  an  ordinary  ^rell,  unless  at 
a  disproportionatecost.  Theeastern 
part  of  Lincoinshire,  which  lies 
between  the  chalk  range  called  the 
Wolds,  and  the  sea,  is  a  case  in 
point.  It  was  discovered,  perhaps 
acddentally,  in  sinking  through 
the  clay  to  the  subjacent  chalk, 
that  vrater  rose  to  the  surface  in 
a  perpétuai  fountain,  and  an  ample 
snpply  was  obtained  over  the 
vi^hole  of  that  district  by  ^he  sim- 
ple opération  of  boring. 

A  number  of  wells  of  this  de- 
scription bave  also  been  executed 
in  the  neighbourhood  of  London 
by  perforating  the  London  clay  in- 
to  the  poroiis  bed  of  the  plastic 
clay  formation,  and  into  the 
chalk. 

The  principle  of  opération  is 
simply  this.  The  hole  is  bored 
through  impervious  strata  that  do 
not  contain  water,  into  lower  strata 
that  are  fùlly  charged  with  it,  and 
the  water  rises  by  hydrostatic  pres- 
sure. The  height  to  which  it  will 
rise  obviously  dépends  upon  the  in- 
clination of  the  strata,  and  other 
causes  which  affect  the  relative 
lereli  of  the  hole  that  is  made,  and 
the  subterraneous  body  of  water 
that  bas  been  tapped. 
Under  most  circainstances  it  is 


1 


necessary  to  protect  the  perforation 
that  is  made  by  sinking  iron  pipes. 
The  boring  is  thus  secured  against 
the  accident  of  the  sides  falling  in, 
and  another  advantage,  which  is 
of  some  importance,  is  obtained  : 
it  may  chance  that  the  object  is  to 
obtain  a  supply  of  soft  water  which 
bas  been  ascertained  to  exist  at 
a  certain  level,  and  that  the  strata 
which  bave  to  be  pierced  to  get  to 
it  contain  hard  or  impure  water; 
in  such  a  case  the  boring  would  be 
continueddown  to  theproperdepth, 
and  the  pipes  being  plunged  into 
the  soft  water,  it  would  rise  through 
them,  and  any  water  or  impurity 
which  might  be  found  in  the  strata 
through  which  they  passed  would 
be  effectually  excluded.  If  it  so 
happened  that  at  a  certain  depth 
below  the  soft  water  amineral  water 
could  be  obtained,  instead  of  going 
to  the  expense  of  a  fresh  bore 
from  the  surface,  it  would  only  be 
necessary  (supposing  that  both 
'  would  flow  to  the  same  level)  to 
bore  through  the  pipes  already 
fixed,  to  the  minerai  water,  and 
insert  smaller  pipes  within  the 
larger  ones,  for  bringing  it  up  to 
the  surface. 

The  history  of  the  great  Artesian 
well  which  was  completed  at  Gre- 
nelle is  one  of  the  most  remark- 
able  instances  of  confidence  in  the 
principle,  and  of  persévérance  in 
exécution,  that  is  on  record.  The 
factsare  believed  to  be  substantially 
as  follows: — A  person  suggested 
to  the  authorities  that  an  Artesian 
well  would  supply  water  in  a  situa- 
tion where  it  was  greatly  required; 
and  after  some  discussion  it  ended 
in  bis  undertaking  the  work  on 
the  stipulation,  "No  water,  no 
pay."  He  bored  down  far  beyond 
the  point  at  which  he  expected  to 
bave  terminated  bis  labours  ;  but 
no  signs  of  water  appeared:  he 
persevered,  however,  till  he  found 
thatt\ie  ex^çesAc^\i3iô^Tv»sv^\\s!ssiA 
Undei   t\ie»&    cac«iafi&\."KûRj»»,  VO 
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who  encouraged  him  to  proceed. 
Again  he  went  to  work,  and  after 
tmparalleled  difficulties,  at  the  ex- 
piration of  six  years,  and  at  the 
depth  of  1800  feet,  the  superin- 
cumbent  mass  was  bored  throngh, 
and  the  water  came  boiling  up  in 
Buch  quantities,  and  with  such 
force,  as  to  flood  the  whole  district. 

The  water,  when  first  obtained, 
was  extremely  foui  :  the  partial  in- 
troduction of  an  Indian-rubber 
hose  is  said  to  hâve  remedied  this, 
and  the  water  thus  procured  from 
the  main  spring  was  quite  pure, 
and  at  a  very  high  température. 
WelMnkmg.  The  process  of  boring 
may  be  thus  briefly  described  : 

The  auger,  the  chisel,  or  any  of 
the  great  variety  of  implements 
which  are  required  to  meet  différ- 
ent circumstances  and  overcome 
the  numerous  difficulties  which  are 
experienced,  are  screwed  to  iron 
rods,  which  are  usually  from  2  to 
2i  inches  square. 

The  ôrst  rod  which  is  attached  to 
the  tool  is  generally  about  6  feet 
long,  and  the  others  are  of  the 
uniform  length  of  20  feet.  Each 
rod  bas  a  screw  at  one  end,  and  a 
tapped  socket  to  receive  a  screw  at 
the  other,  and  they  fit  universally  ; 
there  is  also  a  *  middle  knob  *  in 
the  centre  of  each  rod,  which  is 
used  for  suspending  the  rods  al- 
ready  ôxed,  whilst  others  are  being 
added  or  detached,  as  the  imple- 
ment  is  lowered  into  the  bore,  or 
drawn  out  of  it. 

In  commencing  opérations,    a 
stage  about  8  or  10  feet  square, 
and  20.  feet  high,  is  erected,  when 
the  boring  takes  place  from  the 
surf&ce.      The  men  who  work  the 
tool  stand  upon  this  stage,  and 
a  windlass  or  crab  is  fixed,  chiefly 
for  hoisting  and  lowering  the  rods, 
but  mechanical  power  is  also  re- 
quired for  assisting  in  the  working 
"When  the  depth  is  very  great 

A  boring  handle  is  attadied  to 
"^bn  rod,  whidi  is  used  for  tuming 
^'^     tocàioond  Vn\»Qinn%inl\L  «XL 


anger,  or  in  '  jumping,'  ai  i 
quired  when  cutting  throo^ 
or  indurated  clay  with  the  c 
When  the  boring  has  proo 
till  it  is  found  diffîcult  to  tor 
rods,  or  at  such  times  as  pn 
expérience  dictâtes,  it  is  nea 
to  draw  out  the  implements  • 
bring  up  the  loose  material 
may  be  at  the  bottom  of  the 

Under  ordinary  circomstaii 
common  windlass,  or  a  small 
gives  sufiScient  power  to  ' 
hoist,  and  lower  the  rods; 
when  the  bore  is  of  great  éep 
the  instruments  of  unusual  sii 
increase  of  mechanical  power  j 
cessary.  This  may  be  conTcni 
obtained  by  placing  a  second 
on  another  stage  ;  or,  in  extn 
nary  cases,  horses  may  be  ap 
on  the  surface. 

An  economical  mode  of  b( 
has  been  adopted  with  snccei 
some  parts  of  the  ContineB 
using  a  heavy  east-iron  bar,  2 
or  more,  armed  with  a  chist 
the  lower  end,  and  surroonde 
a  cylinder  or  hollow  chan 
which  receives  through  vabes 
brings  up  the  détritus  of  the 
forated  stratum.  This  implei 
is  suspendedover  a  wheelorp 
fixed  above  the  spot  in  whidi 
hole  is  made,  and  is  raised  up 
let  fall  by  manual  labour. 

As  the  rope  is  raised  up 
down,  its  tortion  gives  the  c 
a  circular  motion,  which  varie 
place  of  cutting  at  each  desi 
When  the  chamber  is  fuD, 
whole  apparatus  is  raised  qui 
to  the  surface,  and  the  mat 
it  contains  discharged. 

In  cutting  through  a  hard 
tum,  or  under  circumstances  n 
iron  pipes  could  be  dispensed  i 
this  plan  of  boring  a  hole  w 
doubtless  answer  ;    but  it  is 
ceived  that  the  bore  could  scai 
be  made  sufiSciently  straighttc 
mit  of  pipes  being  inserted.    '. 
however,  a  much  less  costly 
thod  of  executing  the  work  w 
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it  can  be  made  to  apply,  and  is  well 
wortb  attentiou. 
WMstairease,  a  winding  staircase  of 
iBcent,  or   descent,  to    différent 
parts  of  a  building,  so  called  from 
the  walls  enclosing  it  resembling  a 
well,  called  freqùently  a  geometri- 
cal  staircase 
Weoid,  or  Weald  (Saxon),  a  forest 
Wkarfi  a  levelled  surface,  terrace,  or 
embankment,  formed  on  a  river  or 
canal  bank,  or  sea-coast,  to  facili- 
tate  tbe  landing  and  embarkation 
of  persons  and  goods,  and  protected 
by  an  artificial  frontage  or  struc- 
ture of  masonry  or  otber  materials. 
The  natural  form  of  banks  and 
coasts,  unless  detined  by  masses  of 
rock,  is  usually  shelving  or  inclined, 
80  that  tbe  depth  of  water  is  gra- 
dnally  reduced,  and  tbus  prevents 
^he  close  approach  of  floating  ves- 
sels.    By  the  construction  of  wharf- 
'walls,  which  are  either  extended 
into  the  deep  water,  or  the  founda- 
tiona  of  which  are  sunk  so  as  to 
permit  the  subséquent  removal  of 
the  bank,  and  thus  bring  deep  water 
into  contact  with  them,  vessels  are 
enabled  to  corne  close  alongside, 
and  thus  discharge  or  receive  their 
cargoes  directly  from  the  wharf. 
"Wharf-walls  are  constructed  of  va- 
rions materials,    but  are    always 
formed  with  a  slope  or  batter  ont- 
^wards  towards  the  base,  in  order  to 
give  greater  stability  to  them,  and 
to  resist  the  action  of  the  tide  and 
the  waves.    Much  theory  bas  been 
expended  in  attempts  to  détermine 
the  précise  forms  which  should  be 
g^ven  to  thèse  structures,  and,  ac- 
cordingly,  some  engineers  approve 
of  plane-faced  walls,  while  others 
prefer  curved  faces;  and  another 
theory  bas  been  started  to  explain 
that  a  perfectly  vertical  face  is  the 
beat  of  ail  adapted  to  resist  the  in- 
fluence of  waves.    Whether  this 
position  be  theoretically  correct  or 
not,  however,  the  value  of  an  ex- 
tended base,  in  giving  stability,  is 
too  well  known  to  need  démonstra- 
tion, and  dérives  support  from  tbat 


intuitive  kind  of  feeling  which  pro- 
ceeds  directly  from  the  évidence  of 
our  sensés.  Adopting  the  inclined 
plane  face  as  a  good  practical  one 
for  wharf-walls,  the  rate  of  inclina- 
tion or  batter  may  be  determined 
from  1  in  8  to  1  in  12,  that  is,  with 
a  total  divergence  from  the  perpen- 
dicular  of  ^  or  -j^  of  the  total  height, 
being  from  1  to  1^  inch  in  a  foot. 
The  front  of  the  wall,  if  of  masonry, 
may  be  protected  by  a  row  of  sheet 
piling,  either  of  timber  or  iron.  In 
the  former  case,  the  piles  are  driven 
close  together,  and  bound  along 
the  top  with  a  horizontal  tie  or 
waling  firmly  boHed  to  the  piles. 
If  iron  piling  is  used,  the  piles  are 
driven  at  intervais  of  from  three 
to  five  feet,  and  cast-iron  plates 
fitted  in  between  them,  being  se- 
cured  within  grooves  formed  in  the 
sides  of  the  piles.  The  Brunswick 
AVharf,  at  Blackwall,  affbrds  a  good 
example  of  this  description  of 
piling.  The  masonry  of  the  wall  is 
founded  upon  the  piling,  the  length 
and  closeness  of  the  piles  being 
determined  with  référence  to  the 
nature  of  the  subsoil,  and  the  whole 
of  them,  are  driven  to  a  firm  bot- 
tom  and  levelled  on  the  heads, 
being  strongly  secured  in  their  po- 
sition by  means  of  longitudinal  and 
transverse  ties  or  beams,  on  which 
the  first  course  of  footings  was  built. 
The  durability  of  thèse  waDs  is 
known  to  dépend  greatly  upon  the 
kind  of  mortar  or  cément  used  in 
Connecting  the  masonry  or  brick- 
work.  Céments  known  as  water- 
cements,  formed  with  lime  which 
bas  the  property  of  hardening  under 
water,  should  be  preferred  to  ail 
others.  The  thickness  of  the  wall 
must  dépend  upon  its  height  and 
the  nature  of  the  materials  behind 
it.  If  thèse  are  likely  to  press  se- 
verely  against  the  wall,  such  as 
clays  liable  to  hold  great  quantities 
of  water,  &c.,  the  thickness  of  the 
wall  vrill  be  required  to  be  greater 
than  if  gravel,  or  other  non-reten- 
tive  material,  forms  the  backin^. 


\ 


WHE 


WHEEL-CUTTING  MACHINE. 


Strong  ties  of  iron  should  in  ail 
cases  be  secured  to  the  fipont  of  the 
waU,  passing  through  it,  and  being 
secured  by  plates  and  keys  in  the 
front,  and  extending  backward  to 
a  considérable  distance,  and  se- 
cured to  a  row  of  piling  driven  into 
the  solid  ground.  Thèse  land-ties 
will  also  considerably  assist  the 
wall  in  resisting  the  forward  pres- 
sure of  the  soil  behind  it.  Imme- 
diately  at  the  back  of  the  wall  a 
firm  body  of  concrète,  or,  at  least, 
well-puddled  day,  should  be  in- 
troduced.  Whichever  of  thèse  is 
used  as  a  backing,  it  should  be 
Consolidated  as  much  as  possible, 
and  it  will  thus  resist  the  admission 
of  moisture  behind  the  wall,  which 
is  indispensable  to  secure  its  per- 
manent durability.  The  concrète 
should  be  cast  in  from  a  height 
aboTC  its  intended  position,  and 
allowed  to  set  before  it  is  filled  in  ; 
and  if  clay  be  substituted,  it  should 
be  thoroughly  well  rammed  in,  and 
made  as  solid  as  possible. 

WheaL  The  ancient  Comish  called 
a  mine  huelf  which  bas  been  cor- 
rupted  into  wheaL 

Wheel  and  Aœle.  This  machine  is  so 
named  by  reason  of  its  consisting 
of  a  wheel  and  cylinders,  having  a 
common  axis  with  pivots  fixed  in 
its  extremities,  on  which  the  whole 
may  revolve.  This  very  simple  and 
us^td  contrivance,  although  usual- 
ly  designated  a  second  mechanical 
power,  requires  the  considération 
of  no  other  prindples  than  those 
adduced  for  the  lever  ;  it  is  nothing 
but  a  lever,  having  the  radius  of 
the  wheel  for  one  arm,  and  that  of 
the  cylinder  or  axle  for  the  other, 
the  fulcrum  being  the  common 
centre  of  both.  This  machine  is 
also  termed  the  *  Perpétuai  Lever  f 
for  since  the  power  and  the  résist- 
ance operate  respectively  at  the 
drcumference  of  a  circle  revolving 
about  an  aûs,  \l  \&  o\)n\o\3&  \.\va.t 
the  rotatioii  mw&t  inamta^  ^Ctv^ 
continmty. 
Wheekj  in  \ocomo\iCTe  wiçfli^^ju^ 


well  -  known    inventi 

taining  a  rolling  prc 

tion.    They  receive 

sponding  to  the  part 

or  tender  they  suppor 

trailing,  &c.     Drivin{ 

in  size  from  4  feet  6 

10  feet   diameter. 

trailing  wheels  vary 

up  to  4  feet  6  inches 

Tender  wheels  are  t 

the  same  size  as  the 

trailing  wheels  of  the 

are  attached  to. 

WheeUcutting  machine^  \ 

cutting  out  the  teet 

The    most   perfect  i 

shaping  the  teeth  oi 

those  invented  by  M 

Manchester,  which  ar 

cutting  the  teeth  of 

and  worm  wheels,  of 

or  wood.    The  princ 

parts  of  thèse  machi 

mode  of  action  is  as  f < 

Two  side  £rames  1 

ridges  from  end  to  ei 

corresponding  groove 

tom  of  a  travelling 

frame  can  be  adjuste 

moved  by  a  hand-whe 

of  the  machine  :  at  tb 

machine  is  a  strong  sj 

vertically,  to  carry  the 

is  fixed  on  the  top  of  : 

lower  part  is  a  large 

moved  by  a  screw, 

connected  a  train  of  tl 

the  sizes  of  the  firs 

wheels  must  be  such 

révolution  of  a  handle 

into  a  notch  after  eac 

lution,  shall  turn  the  ' 

any  point  in  the  pit4 

will  move  through  a  di 

to  the  pitch.     To  th 

frame  a  slide  is  attacl 

and  joints,  in  such  ma 

may  be  fastened  to  ac 

or  at  an   angle  in  tl 

either  of  the  length  oi 
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re  carried  by  the  slide. 

is  a  circular  pièce  of 
i  like  a  saw,  and  shaped 
aces  between  the  teeth 
1,  and  is  raised  or  low- 
ick  at  the  back  of  the 
d  by  a  pinîon  and  han- 
ivelling  frame  and  slide 
ted  to  the  work,  and 
;  wheels  arranged  for 
the  given  distance,  the 
set  in  motion  and  the 
itter  pressed  down  upon 
he  wheel  by  the  handle 
ill  the  space  has  been 
ttcr  is  then  raised,  and 
alf  a  révolution  to  the 
îhed  to  the  worm-wheel 
be  spindle  and  work  are 
lat  the  latter  is  in  pro- 
L  for  the  cutter  to  act 

a  spur-wheel  the  slide 
lly,  for  a  bevel-wheel  it 

requisite  angle  in  the 
f  the  length,  and  for  a 
1  at  an  angle  in  the 
f  the  breadth  of  the 

chine  used  for  raisin  g 
3rked  by  horses,  steam, 

in  minin^,  the  shaft  by 
tuff  is  drawn  out  of  the 
;  horse  or  steam  whim 
illery,  a  curvilinear  cor- 
cony  within  the  cupola 
Ts  cathedral,  London, 
er  ecclesiastical  build- 

is  a  well-known  native 
of  lime,  used  by  the 
as  a  crayon,  or  for 
designs  ;  for  which  pur- 
wed  into  lengths  suited 
crayon.  White  crayons 
chalks,  to  be  good,  must 
ut  free  from  grit.  From 
il  both  whiting  and  lime 
d,  and  are  the  bases  of 
non  pigments  and  co- 
in distempering,  paper- 

r« 

at  an  early  date,  vras 
employée  for  the  roof- 


ing,  if  not  for  the  entire  construc- 
tion, of  churches 

fVicket,  a  small  gâte  or  door  within, 
or  a  part  of  a  massive  or  large 
door  or  gâte  for  the  passage  of 
pedestrians 

WiUow  wood  is  of  many  varieties  :  it 
is  perhaps  the  softest  and  lightest 
of  English  woods  ;  it  is  planed  into 
chips,  and  used  for  many  simple 
purposes 

Wimple,  a  plaited  linen  cloth  which 
nuns  wear  about  their  necks  ;  also 
a  flag  or  streamer 

Winch  or  Wmce,  in  mining,  the  wheel 
and  axle  frequently  used  to  draw 
wat^r,  &c,  in  a  kibble  by  a  rope 

Winch  and  Axle,  ,a  machine  consti- 
tuting  a  small  windlass,  and  con- 
sisting  of  a  cylinder  of  wood  wbich 
is  capable  of  tuming  on  its  axis 
between  two  upright  posts  of  the 
same  material,  or  between  tbe  ends 
of  a  cast-iron  frame  :  a  lever  at 
one  or  at  each  extremity  of  the 
cylinder  is  attached  to  an  iron  axle 
passing  through  the  latter  at  right 
angles  to  its  /direction,  and  is  ^- 
nished  with  a  handle,  which  is 
parallel  to  that  axle.  Thi  name 
winch  is  given  to  a  lever  or  handle 
of  this  kind,  and  the  word  is  sup- 
posed  to  be  derived  from  the  verb 
guincher,  signifying,  in  old  French, 
to  tum,  or  bend  in  a  curvilinear 
manner.  The  machine  is  used  to 
raise  a  weight  vertically,  or  to 
draw  an  object  towards  it  $  for 
which  purposes  the  object  is  con- 
nected  with  it  by  a  rope  or  cfaain 
which  continually  passes  over  the 
curved  surface  of  the  cylinder  as  the 
latter  is  made  to  tum  on  its  axis 
by  a  man  acting  at  the  handle. 
Since  the  cylinder  revolves  once 
while  the  handle,  or  the  extremity 
of  the  lever  to  which  it  is  attached, 
is  made  to  describe  the  drcumfer* 
ence  of  a  cirele,  it  is  évident  that 
the  mechanical  power  of  the  ma- 
chine is  precisely  that  of  the  wheel 
and  axle.  'WVieïi  ^i  «i  «ok^^  \ssrnx>^ 
it  ia  emplo^eÔL  \;o  T»&fc  ^w^^«  ^^'^ 
a  we\V  WQÀ  fewW  ox  waife  ^^^ 
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material  from  the  shaft  of  a  small 
mine  ;  and  one  of  a  complex  nature 
is  used,  by  means  of  a  crâne,  to 
raise  casks  or  heavy  packages  £rom 
the  ground  to  the  upper  part  of 
a  building. 

When  great  weigbts  are  to  be 
raised,  the  machine  is  usually  fixed 
in  a  frame  of  cast  iron,  which  is 
rectangular  on  the  plan,  but  its 
extremities  or  faces  ha^e  the  form 
of  a  triangle,  or  of  the  letter  A. 
The  axle  of  the  cylinder  is  sup- 
ported  on  a  horizontal  bar  at  the 
middle  of  each  end  of  the  frame, 
and  to  the  cylinder  is  attached  a 
toothed  wheel  which  tums.with  it 
on  the  common  axis:  above  this 
whed,  and  parallel  to  the  cylinder, 
is  an  iron  axle  which  carries  a 
pinion  with  teeth  workii\g  in  those 
of  the  wheel,  and  causing  the  latter 
to  revolve,  the  pinion  itsell  being 
tumed  by  means  of  the  lever  and 
handle  at  one  or  at  each  extremity 
of  the  frame.  A  machine  of  this 
kind  is  called  a  crab;  and  when  a 
weight  is  to  be  drawn  horizontally 
or  raised  above  the  cylinder,  the 
mathine  must  of  course  be  bolted 
to  the  floor  or  firmly  fixed  in  the 
ground,  in  order  to  prevent  it  from 
being  moved  from  its  place.  In 
such  machines  there  is  generally, 
at  one  extremity  of  the  cylinder,  a 
wheel  having  on  its  circumference 
teeth  like  those  of  a  saw;  and  a 
click  or  catch,  which  tums  freely 
on  a  pin,  is  attached  by  that  pin  to 
the  side  of  the  frame  in  such  a 
manner  that  it  may  fall  between 
the  teeth.  By  this  contrivance,  if 
the  handle  should  break,  or  the 
moving  power  be  taken  off  while 
the  weight  is  suspended  in  the  air, 
the  latter  is  prevented  from  de- 
scending. 

Machines  of  this  kind  are  occa- 
sionally  constructed,  which  hâve 
the  power  of  holding  the  weight  in 
any  part  of  its  ascent  or  descent 
without  a  ratchet-wheel  and  catch. 
The  only  disadvantage  attending 
the  machine,  wVieii  comçwteâi'wV^ 
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an  ordinary  winch  or  capstan,  is, 
that  it  requires  a  much  greater 
quantity  of  rope  to  raise  or  move  the 
object  through  any  given  distance. 
It  was  first  proposed  in  Europe  bj 
Mr.  George  Eckhardt,  but  machines 
of  a  like  Idnd  hâve,  it  is  said,  long 
been  in  ose  in  the  East. 

The  vmich  is  employed  in  the 
common  jack,  which  is  used  to  lift 
great  weights,  or  to  moTe  them 
through  small  distances.  The 
handle  tums  a  pinion  with  teeth, 
which  act  on  others  at  the  drcum- 
ference  of  a  small  wheel  ;  and  oi 
the  ftxle  of  this  is  a  innion  witk 
teeth,  which  work  in  tbose  of  a 
rack-rod.  The  axles  of  tbe  wheel 
and  pinions  being  let  into  the  sides 
of  a  case  of  wood  or  iron,  the  ré- 
volution of  the  wheel  produoes  a 
rectihnear  motion  of  the  rack;  and 
one  endof  the  casebeingfixedto  the 
ground,  or  against  an  immoveable 
object,  the  extremity  of  the  rack 
at  the  opposite  end  forces  forward 
the  body  which  is  to  be  displaced. 
Sometimes,  instead  of  a  rack,  the 
machine  is  fumished  with  a  wheel 
whose  axle  is  hollow,  and  eut  in 
the  form  of  a  concave  screw  :  within 
this  screW  is  one  of  the  convex 
kind,  which  by  the  révolution  of 
the  wheel  and  its  axle  is  made  to 
move  in  the  direction  of  the  latter, 
and  thus  to  press  before  it  the  ob< 
ject  which  is  to  be  removed.  This 
machine  has,  however,  considér- 
able friction. 

The  force  exerted  by  a  man  in 
tuming  a  winch  vertically,  varies 
accor£ng  tô  the  position  of  the 
lever  with  respect  to  the  horizon. 
When  the  lever,  or  that  part  which 
is  perpendicular  to  the  ûde,  is  per- 
pendicular  to  the  ground,  and  the 
handle  is  at  the  highest  or  Ivwest 
part  of  the  cirde  described  by  the 
end  of  the  lever,  the  man  either 
pushes  the  handle  directly  from 
him  or  pulls  it  directly  towards 
him  ;  and  in  each  case  he  exerts  a 
power  which  is  estimated-at  27  o^ 
%^  ^Tinda  ;  but  when  the  lever  i 
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in  a  horizontal  position,  the  man 
either  throws  a  great  portion  of  his 
weight  on  the  handle  to  press  it 
down,  or  he  exerts  his  muscular 
force  in  a  direct  manner  to  pull  it 
upwards  ;  «ad  the  force  exerted  in 
thèse  poflMioiis  îs  estfanated  at  140 
or  160  poimâfl.  f%e  force  exerted 
mmt  Terf  evidentdy  h«fe  différent 
values  t)«tW6en  theM  qoftntities  in 
oiher  positietts  ei  the  winch  ;  and 
the  pvMtice  is  to  eaose  two  men 
to  waA  ât  the  iMne  tine  to  turn 
the  flMMsfaine,  one  being  at  each 
extremitjr  of  the  ttde  of  the  cylin- 
der.  The  levers  wthe  two  winché^ 
are  ^aced  at  rigfat  «igles  to  one 
another;  consequently,  when  one 
man  is  pnsbing  or  puUing  horizon- 
tally,  ^e  other  is  pressing  or  puU- 
ing  verticidly,  and  Ûms  the  opéra- 
tion of  tuniing  goes  on  with  nearly 
unifbrm  intensity;  the  first  man 
workkig  in  the  least  favourable 
position  when  the  other  is  working 
in  that  which  is  most  so. 

Wind  {instrument  for  measuring  the 
force  and  velocity  of)  :  a  fly  (re- 
sembling  that  of  a  re  vol  vin  g  ventila- 
tor,  or  the  sails  of  a.  wind-mill)  is 
fixed  to  the  small  end  of  the  vane  of 
a  weather-cœk,  so  as  to  be  tumed 
with  its  drcular  dise  to  the  wind  ; 
and  it  conaeqnently  revolves  by  the 
actioB  of  the  wind  with  a  rapidity 
increasing  as  the  force  of  the  wind 
increeses.  The  révolutions  of  the 
axis  of  this  Hy  are  converted  by  a 
train  of  toothefl  wheels  and  screws 
into  a  vertical  motion,  by  which  a 
pencilis  carried  downwards,  touch- 
ing  the  surface  of  a  vertical  cylin- 
der,  the  cylinder  having  the  axis 
of  the  weathercock  for  its  axis. 
As  the  vertical  rod  on  which  the 
pencil  slides  is  attached  to  the 
vane  of  the  weathercock,  the  point 
of  the  oompass  from  which  the 
wind  blows  is  recorded  on  the  side 
of  the  cylinder  oh  which  the  mark 
is  made  ;  while  the  quantity  of  the 
wind  is  represented  by  the  extent 
of  the  descent  of  the  pencil. 

Wind-beanif  in  ancient  carpentry,  a 
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cross-beam  used  in  the  principal  s 
of  many  ancient  roofs,  occupying 
the  situation  of  the  collar  in  mo- 
dem king-post  roofs 

Windinfft  in  ships,  twisting  on  an 
uneven  surface 

Winding  en§/ines»  In  winding  engines 
for  drawing  coals  from  a  pit,  where 
a  given  niânber  of  iltrokes  are  re- 
qmred  in  Atwing  a  corf,  the  dia- 
meter  of  tiie  roll  at  the  fint  lift  must 
be  ascertained.  In  this  case  the 
engine  is  supposed  to  hâve  flat 
ropes,  such  as  are  generally  used, 
and  which  lie  upon  each  other. 
To  find  the  diameter  of  a  rope-roll 
at  the  first  lift,  it  is  neeessary  to 
know  the  depth  of  the  pit,  the 
thickness  of  the  rope,  and  the 
number  of  strokes  which  the  en- 
gine is  intended  to  make  in  draw- 
ing up  a  corf  or  curves  ;  then,  the 
thickness  of  the  rope  being  known 
and  the  number  of  strokes,  the 
thickness  of  the  ropes  upon  the 
roll  can  be  determined,  let  the  dia- 
meter of  the  roll  be  what  it  mav. 

« 

Suppose  the  thickness  of  the  rope 
to  be  1  inch,  and  the  number  of 
strokes  10  ;  then  the  radius  of  the 
roll  is  increased  10  inches,  or  the 
diameter  is  increased  20  inches, 
whatever  that  diameter  may  be. 

WiTidlaas,  in  meehanies,  a  machine  by 
which  a  rope  or  lace  is  wrapped 
round  a  cylinder  :  in  navigation,  a 
horizontal  machine  of  strong  tim- 
ber,  used  in  merchant  ships  for 
heaving  up  the  anchor,  instead  of 
a  capstian 

Wind-miUf  a  mill  which  dérives  its 
motive  power  from  the  impulse  of 
the  wind.  The  building  contain- 
ing  the  mill-work  is  usually  lofty, 
and  placed  on  elevated  ground. 
The  machinery  consists  of  a  shaft, 
upon  one  extremity  of  which  arms 
rhdiate  at  right  angles,  similarly  to 
the  spokes  of  a  wheel  :  upon  thèse, 
vanes  or  sails  are  set  at  a  small 
angle,  (about  22*^.)  By  this  means 
the  wind,  blowing  directly  upon 
the  area  occupied  by  the  vanes, 
acts  obUi^vvfcV^  w^xi.  >iîû&  Vosî^i  ^\ 
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cau^ng  thei)^  ail  to  move  in 
ction  transTenely  to  that  of 
dnd.  Suitable  means  are 
led  for  bringing  the  sails  into 
tion  to  coâront  the  carrent 
i  wind.  The  motion  of  the 
à  transferred  bj  gearing  to 
machinery  required  to  be 
I,  whicb  is  most  commonly 
for  grinding  corn.  Wind- 
were  formerly  extenrively 
yed,  in  Holland,  to  give  mo- 

0  pnmps  for  the  drainage  of 
The  power  of  the  wind  is 

bain  and  variable  in  its  inten- 
,nd  its  application  as  a  prime 
'  for  mechanical  purposes  is 
juently  iimited. 
8  were  almost  unknown  in 
ligious  and  other  monumental 
ores  of  the  Egyptians,  Greeks, 
lomans,  but  they  constitute 
ssential  and  distinguishing 
«  of  the  Grothic,  to  which 
they  stand  in  the  same  rela- 
is Orders  do  to  the  temple 
ecture  of  antiqnity. 
ndows  admit  of  very  rich  and 

1  décoration,  and  those  in 
es  church,  Suffolk,  (rcpre- 
1  on  the  opposite  page,)  are 
iful  examples.  The  varied 
irance  of  fancy  displayed  in  the 
7  may  possibly  be  acconnted 
f  supposing  each  to  bave  been 
ift  of  some  pious  individual, 
while  'he  perpetuated  bis  mu- 
rice,  marked  also  bis  taste  and 
uity. 

e  practice  of*window  tracery 
where  had  its  origin  in  win- 
yroupinçt  placing  two  or  three 
t  Windows  beside  each  other, 
jne  or  more  foil  or  rosette 
)W8  above  and  between  their 
I,  in  order  to  iill  out  the 
d  cell  of  the  vaulting,  which 
necessarily  gave  the  whole 
>  an  arched  outline  ;  and  this 
indicated  by  a  gênerai  drip- 
d  or  label.  It  then  became 
ible  to  lighten  the  irregular 
amasses  ofstone  left  between 
rforations,  and  this  was  donc 


by  piercing  thèse  masses,  or  span- 
drils,  and  reducing  the  solid  frame 
of  each  foil  or  rosette  to  an  equal 
thickness  ail  round,  as  if  several 
such  frames  or  rings  were  packed 
into  one  great  arched  opening, 
which  henceforth  was  regarded  as 
one  window  instead  of  several. 
(For  further  illustration,  see  art. 
Tracery.) 

Wind-eailt  in  navigation,  a  sort  of 
ventilator,  consisting  of  a  wide 
tube  of  canvas  shaped  like  a  fun- 
nel,  to  convey  a  stream  of  fresh 
air  downwards  to  the  hold  and 
lower  deck  of  à  ship 

Wing  trwuom,  in  shipt,  the  upper- 
most  transom  of  the  stem-frame 

Winze,  in  mining,  a  sinking  in  a  Iode 
communicating  with  one  level,  for 
proving  the  Iode  or  ventilating 
the  drivings 

Wipêr»y  the  cogs  of  a  horizontal  wheel 

Woodf  in  its  raw  state,  contains  a 
large  amount  of  water.  This  water 
contains  more  or  less  soluble  mine- 
rais, and  is  called  sap,  By  drying 
wood,  a  great  part,  but  not  ail,  of 
this  water  is  evaporated.  If  wood 
is  dried  in  a  closed  vessel,  and  then 
exposed  to  the  atmosphère,  it 
quickly  absorbs  moisture  ;  but  the 
moisture  thus  absorbed  is  much 
less  than  the  wood  originally  con- 
tained. 

The  amount  of  water  varies  in 
différent  kinds  of  wood,  and  also 
varies  açcording  to  the  season. 
Wood  eut  in  the  month  of  April 
contains  from  10  to  20  per  cent, 
more  water  than  that  eut  in, the 
month  of  January.  . 

The  foUpwing  Table  shows  the 
percentage  of  water  in  différent 
kinds  of  wood  dried  as  far  as 
possible  in  the  air: 


Beech 18-6 

Poplar 260 

Sugar  and  common  Maple    27*0 

Ash 28-0 

B\TC\\ ^^^^ 

Oa\L,TeâL '^^'^ 
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Fine,  *hito 3'0 

CheMdut 3^'^ 

Pine,red 390 

Pîne,  whîte *â"5 

Lindcn <'l 

PoplKT,  luliut  ....  *8-2 
FopUr,  bUok  ....  51-8 
Wood  eut  (laring  the  mont!ia  of 
December  «nâ  Januory  is  not  only 
more  solid,  but  it  will  dry  faater 
tbaa  at  sny  ocher  pcriod  of  tbe 
yeir,  berauie  the  Bïp  by  that  tlme 
bas  iûcorporated  a  ^eat  part  of  ita 
»olable  matter  wilb  Ibe  woody 
fibre  ;  wbat  remûni  is  merely  wa- 
tef.  When  tbe  sap,  rfuring  ihe 
monlha  of  Febniary,  March,  and 
April,  riseï,  it  partly  diraolTea  Ihe 
woody  fibre  ;  and  the  diying  of  (he 
wood  il  not  only  retarded,  but  the 
wood  ï)  weakeiiïd,  in  eonaequence 
of  the  solid  matter  thiu  held  in 
■olutioD. 

Tbe  différence  in  chemical  coni- 
poiitioD  of  Ihe  woody  fibre,  in 
most  kinds  of  nood,  is  but  slïghl, 
u  the  folluwiag  analytical  Table 
shows:  Hj.       Oiy- 

SugarMaple  a2-6i  û-2S  42'10 
Oak  .  .  .  49*3  6'OJ  44-5I) 
Poplar, blacli  4970  031  4399 
Fine  .  .  .  60-11  6-31  43-58 
Wood  is  generally  boughl  hy 
admeasurement,  and  îta  spécifie 
grïTÎty  is  dlrectly  in  proportion  ta 
il!  amonnt  of  carbon,  hydrogen, 
and  oïygen.  The  following  Table 
ihowa  the  spécifie  gravity  of  wood. 
■Water  =  1000  : 

OreM.  Air-dried. 
Oak,white  .  .  10754  0  70?a 
Oak,  red  .  .  1-0494  0-67J7 
Poplar  .  .  .  0-9Ba9  0-487.1 
Beech  .  .  .  0-9822  0-S907 
Sucar  Maple  .  0-9036  0-6440 
Bircb  .  .  .  0-90ia  0-6274 
Pine,  red  .  .  0-9121  0-6li02 
Fine,  white       .     0'8699    0-4716 

Guairw   (hgnnml       ^^        l'3-i20 


Woolf't  mgÎHf,  a  alcrin  engine 
CBlledfroniitsinïenlor'BiiBnie,w 
two  combined  cylinder»  of  differ.^ 
ent  diameter,  ihe  eduction  passage 
of  Ihe  Broallereylinder  connouoicsl- 
ing  wilb  the  slMtn  paseagea  of  tbe 
ollier;  bigh-pressure  steam  heinj 
used  in  the  sniall  cylinder.  and 
made  to  ace  expansively  in  itae 
large  one,  tbe  sleam  being  after- 
wards  condetited  in  the  usuii 
manner.  By  Ihia  arrangemeDl 
Meara  is  economized,  and -a  cdd- 
liderahle  taving  of  fuel  is  effi^tei 

Work,  in  mining,  ore»  before  they  art 
1  and  dressed 

Working-big,  in  œiiiing,  signifi» 
suffideatly  large  foi  a  man  lo  woit 

Woriâttg  drammpi  conùst  of  plans, 
élévations,  sections,  and  détails  a 
Mi,  of  the  whole,  and  of  ail  th: 
parts  of  an  édifice,  to  aa  large  s 
Bcale  as  may  be  found  convenieal; 
generaliy  made  in  outliae,  exeept- 
ing  the  sectional  parts,  which  art 
raOBtlj  ahadowed,  in  order  lo  mikt 
tbero  raorc  dbïious  to  the  work- 
man,  for  wbose  use  thèse  drawings 

fi'arm-tirheel,  a  wheel  having  teelh 
formed  to  fit  inlo  tbe  spiral  spacei 
ot  B  screw,  so  tbat  the  wheel  m»; 
be  tumed  bï  the  screw 

Wreath,  in  beraldry,  that  whidi  il 
belween  the  mantle  and  the  creit, 
callcd  aiso  a  toree  ;  alao  a  boir'a 
tail,  so  termed  among  bunten 

IFroufflit  iron,  The  chemical  di 
enee  between  casl  iron  and  wronght 
iron  contists  pTÎndpally  in  the  de- 
gree  in  which  foreign  matter  ia  pré- 
sent ia  eaeh  ;  which  ia  in  larder 
amounl  in  Ihe  former  tban  in  the 
latter.  Tbia  rule  ia  applicable  only 
to  a  given  cast  iron.  and  to  tbe 
wrought  or  bar  iron  which  ia  made 
■      There " 


whici 


Ollght    i) 


larger  amount  of  impuritiea  than 
casE  iron,  and  atîll  continues  mal- 
léable i  wbile  caat  iron  of  the 
same  composition  may  be  Teryhard 
t^Vvute.    Berïehus  deiected  18 
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per  cent,  of  silex  in  a  certain  kind 
ci  bar  iron,  which  was  still  malléa- 
ble and  usefuL  One-tenth  of  that 
amoont  of  silex  will  make  cast  iron 
twittle.  The  foreign  matters  gene- 
rally  combined  with  pig  iron  are, 
Carbon,  silioon,  silex,  snlpèur,  phos- 
phoms,  arsenic,  zinc,  manganèse, 
titanium,  chrome,  alnminium,  mag- 
nésium, and  calcium.  Each  of  thèse 
tends  to  make  iron  brittle  ;  there- 
§em,  in  converting  cast  into  wrought 
faon,  it  is  necessary,  as  far  as  pos- 
mh\e,  to  remove  them. 

The  main  différence  between  pig 
nd  wrooght  iron  conûsts  in  their 
nechanicsl  structure,  or  aggregate 
iorm.  Pig  iron  is  a  homogeneous 
mixtmv  of  impurities  and  métal. 
Wrought  or  bar  iron  is  a  mixture 
of  iron  more  or  less  pure  with  a 
maas  of  homogeneous  impurities, 
or  dnder,  the  latter  filling  the  cre- 
▼ioes-  between  the  crystsds  of  the 
iron.  Iron  being  fusible  in  pro- 
portion to  the  Carbon  it  contains. 
If  pig  métal  is  melted,  and  the  cin- 
der  surrounding  it  exposed  to  the 
atmosphère,  the  carbon  will  be 
TolatiÛsed  in  the  form  of  carbonic 
acid,  and  iron  of  greater  or  less 
purity  will  remain.  To  keep  this 
iron  Hquid,  a  higher  température  is 
required:  unless  the  température 
is  raised,  it  will  crystallize.  In  this 
■tate  of  metamorphosis  its  infusi- 
Inlity  will  increase,  and  after  the 
eipnlsion  of  the  carbon,  it  will 
oontract  into  a  solid  mass  in  oppo- 
sition to  the  highest  possible  beat. 
By  stirring  and  mixing  the  pasty 
iron,  small  crystals  are  formed  ;  at 
ârst,  on  account  of  the  partial 
fosing  of  the  iron,  in  small  parti- 
cles;  but,  as  the  fusibility  dimi- 
nishes,  thèse  particles  unité  by  the 
force  of  cohésion  ;  and  the  bodies 
thos  formed  may,  by  exposure  to  a 
higher  beat,  be  welded  together. 
The  mixing  of  cinder  and  iron  will 
prevent.the  latter  £rom  forming 
large  crystals  :  this  result,  of  course, 
will  be  more  easUy  prevented  by 
diligent  than  by  tariy  manipula- 
it/ "  ~~' 
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tion.  Where  the  pig  iron  is  of  such 
a  nature  as  to  keep  liquid  while 
the  work  goes  on  slowly,  still  bet- 
ter  results  will  be  obtained.  This 
process  is  analogous  to  that  of  sait 
boiling,  in  which,  by  stirring  the 
brine,  the  formation  of  large  crys- 
tals is  preyented.  If  the  crA'stals 
of  iron  thus  formed  cohere,  thev 
produce,  under  the  influence  of 
motion,  a  porous,  spong>'  mass, 
whose  crevices  are,  if  not  filled,  at 
least  coated,  with  cindçr.  If  thèse 
masses,  which  are  the  loups  or  balls 
at  the  puddling  fiimaces,  are  shin- 
gled  or  squeezed,  the  crystals  of 
iron  will  not  unité,  but  fomi  coated 
cells  with  a  film  of  cinder,  of  greater 
or  less  thickness,  according  to  the 
fusibility  of  the  cinder.  Iron  in  a 
connectedfbrm,  and  cinder  in  sepa- 
rate  cells^  are  thus  blended  in  one 
homogeneous  mass.  The  more  this 
iron  is  stretched,  the  more  it  forms 
fibres.  Fibrous  bar  iron  resembles 
hickory  wood,  in  being  a  combina- 
tion  of  fibres  and  spaces.  In  bar 
iron,  thèse  spaces  are  filled  with 
cinder.  When  other  circumstances 
are  equal,  the  strength  of  the  iron 
will  be  proportional  to  the  fineness 
of  the  fibres.  That  portion  of  the 
iron  which  is  not  melted,  which 
crystallizes  too  fast,  or  whose  pré- 
maturé crystallization  cannot  be 
prevented,  is  in  the  condition  of 
cast  métal,  and  cannot  be  convert- 
ed  into  fibrous  wrought  iron.  In 
the  puddling  fumace  it  is  necessary 
to  prevent  crystallization  by  ma- 
nual  labour. 

If  the  characteristic  between 
wrought  and  pig  iron  consists  only 
in  a  well-regulated  mechanical  mix- 
ture of  cinder  and  iron,  fibrous  iron 
should  be  producible  fîrom  any  cast 
iron,  whether  purified  or  not  :  this 
is  actually  the  case.  Very  fibrous  • 
bar  iron,  which  is  strong  and  mal-  ; 
leable,  is  made  from  very  inferior  j 
cast  métal,  from  which  no  impurity  i 
bas  \ieen  lemwt^.  tA  ^\^«xssî^^ôisv\ 
France,  n^tj  miensst  \sv«X.AS&  ^'qsvv. 
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dling  process,  into  a  very  fibrous 
bar  iron,  of  great  strength  and 
ductility.  But  this  iron  is  puddled 
and  re-heated  at  tbe  lowest  possi- 
ble beat  ;  it  is  then  rolled,  and  is 
ready  for  tbe  market.  For  boops, 
railSt  and  nails,  it  is  a  very  usefal 
article,  but  is  of  no  use  to  tbe 
blacksmitb.  Heated  to  any  tem- 
pérature above  tbat  of  tbe  puddling 
and  re-beating  fumaces,  it  retums 
to  its  primitive  state,  in  wbicb  con- 
dition it  ]}ecomes  worse  tban  tbe 
cast  iron  from  wbicb  it  was  origi- 
nally  made.  None  but  a  very  skil- 
fiil  blacksmitb  can  weld  it;  for, 
wben  sligbtly  re-beated,  it  falls  to 
coarse  sandy  pièces,  or  melts  like 
pig  iron.  Tbat  whicb  tbus  loses 
its  fibrous  texture  in  beating,  tbe 
smitb  calls  *  bumt  iron/ 

Tbe  pbilosopby  of  the  improve- 
ment  of  métal  consists  in  tbe  cir- 
cumstance  tbat  a  part  of  its  impu- 
rities  wbicb  are  originally  in  cbe- 
mical  combination,  are  converted 
into  mecbanical  admixtures.  Iron 
containing  a  small  amount  of  car- 
bon,  Silicon,  or  pbospborus,  is  al- 
ways  more  hard  and  strong  tban 
pure  iron.  Pure  iron  is  quite  soft. 
Impure  iron  bas  tbe  property  of 
crystallizing,  on  being  suddenly 
cooled  :  the  size  of  tbese  crystaû 
is  proportional  to  tbe  amount  of 
Carbon  in  cbemical  combination 
witb  tbe  iron,  in  proportion  to 
otber  matter.  Between  tbe  crys- 
tals  minute  spaces  are  left,  wbicb 
serve  for  tbe  absorption  of  oxygen. 
By  tbis  means,  silicon  and  calcium 
may  be  oxidized,  but  not  carbon, 
pbospborus,  and  sulpbur.  Tbe 
métal  improves  in  quality  in  pro- 
portion as  oxygen  finds  access  to 
its  impurities. 

Tbe  absolute  cohésion  or  strengtb 
of  wrougbt  iron  is  not  dépendent 
upon  tbe  degree  of  purity  of  tbe 
métal,  but  upon  a  given  mixture  of 
cinder  and  iron.  Pure  iron,  wbicb 
is  always  soft,  may  be  required  for 
various  purposes,  as  in  the  manu- 
facture of  cast  Steel-,  \)\it/mmo%^  \ 
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cases,  an  impure  but  fibrous  iron  is 
préférable.  In  making  wrougbt 
iron,  tbe  main  difficolty  consists, 
not  in  producing  fibres  in  tbe  first 
stages  of  tbe  opération, — for  this 
may  be  accomplisbed  hy  almost 
every  experienced  manufacturer, — 
bat  in  retaining  tbese  fibres  tbrough 
every  subséquent  stage  of  the  ope- 
ration. 

Wrougbt  iron  of  good  quality  is 
silvery  white  and  fibrous  ;  carbon 
imparts  to  it  a  bluisb,  and  often  a 
gray  colour  ;  sulpbur,  a  dark,  dead 
colour,  without  a  tinge  of  blue; 
silicon,  pbospborus,  and  carbon,  a 
bright  colour,  wbicb  is  tbe  more 
beautiful  tbe  more  tbe  first  two 
éléments  preponderate.  The  lustre 
of  iron  does  not  dépend  principally 
upon  its  colour  ;  for  pure  iron,  al- 
thougb  silvery  white,  reflects  bat 
little  ligbt.    A  small  quantity  of 
carbon  in  cbemical  combination, 
pbospborus,  or  silicon,  increases  its 
brilliancy.   Its  lustre  is  diminished 
by  silex,  carbon  in  mecbanical  ad- 
mixture,  cinder,  lime,  sulpbur,  or 
magnesia.    Good  iron  should  ap- 
pear  fresh,  somewhat  reflex  in  its 
fibres,  and  silky.    A  dead  colour 
indicates  a  weak  iron,  even  tbougb 
it  is  perfectly  white.     Dark  but 
very  lustrous  iron  is  always  supe- 
rior  to  tlîat  wbicb  bas  a  bright  co- 
lour and  feeble  lustre.  Coarse  fibies 
indicate  a  strong,  but,  if  the  iron  is 
dark,  an  inferior  article.    Wbere 
the  iron  is  of  a  white,  bright  co- 
lour, tbey  indicate  an   article  of 
superior  quality  for  sheet  iron  and 
boiler-plate,  thougb  toc  soft  for 
railroad  iron.    For  tbe  latter  pur- 
pose,  a  coarse,    fibrous,    sligbtly 
bluisb  iron  is  required.      Iron  of 
short  fibre  is  too  pure  ;  it  is  gene- 
rally  bot-short,  and,  wben  cold,  not 
strong.   This  kiud  of  iron  is  apt  to 
resuit  from  tbe  application  of  an 
excess  of  lime  :  its  weakness  is  tbe 
resuit  of  tbe  absence  of  ail  impuri- 
ties. Tbe  best  qualities  of  bar  iron 
always  contain  a  small  amount  of 
YDMjurity.     Steel  ceases  to  be  bard 
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and  strong,  when  deprived  of  the 
small  amount  of  silicon  it  contains, 
or  if  the  silicon  is  oxidized  by  re- 
peated  heating.  This  is  the  case 
with  bar  iron.  If  deprived  of 
ail  foreign  admixtures,  it  ceases  to 
be  a  strong,  tenacious,  and  beauti- 
fîil  iron,  but  becomes  a  pale,  soft 
métal,  of  feeble  strength  and  lustre. 
Good  bar  or  wrought  iron  is  always 
fibrous:  it  loses  its  fibres  neither 


by  beat  nor  by  cold.  Time  may 
change  its  aggregate  fomi  ;  but  its 
fibrous  quaUty  should  always  be 
considered  the  guarantee  of  its 
strength.  Iron  of  good  quality  will 
bear  cold  hammering  to  any  ex- 
tent.  A  bar  an  inch  square,  which 
cannot  be  hammered  down  to  a 
quarter  of  an  inch,  on  a  cold  anvil, 
without  showing  any  traces  of 
splitting,  is  an  inferior  iron. 


XEB 

Xbbsc,  in  navigation,  a  small  three- 
maated  vessel,  without  a  bowsprit, 
prindpaUy  used  in  the  Mediter- 
xanean 

Xenodoekiumf  a  room  in  a  monastery 
iofr  the  réception  and  entertain- 
ment  of  strangers,  pilgrims,  and 
the  relief  of  paupers 

/^    the  initiais   of  the  Greek 
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Tacht,  in  navigation,  a  small  ship  for 
carrfing  passengers 

Yiurdf  a  court  endoaed  by  walls  and 
other  buildings;  also  a  measure 
of  3  feet  :  a  yard  or  yerd  was  an- 
eiently  a  spar  or  rafter  in  a  timber 
rooC 

Yardbmâ,  a  certain  quantity  of  land, 
ealled,  in  Saxon,  gyrdlander;  in 
Latin,  virgata  terrae  :  in  some 
places  it  is  20  acres  of  land,  in 
others  24  or  30 

YeOow  is  the  first  of  the  primary  or 
simple  oolouTs,  nearest  in  relation 
to  and  partaking  most  of  the  nature 
of  the  nentral  white  ;  it  is  accord- 
ingly  a  most  advancing  colour,  of 

Ssat  power  in  reflecting  light. 
mponnded  with  the  primary  red, 
it  constitutes  the  secondary  orange 
and  itt  relatives,  scarlet,  &c.,  and 
other  warm  colours. 
YMfw  Laie.  Thore  are  several  pig- 
meatê  of  tbis  dénomination,  vary- 
iiig  in  colour  and  appeorance,  ac- 
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names  of  Christ  ;  a  monogram,  re- 
presented  in  paintings  and  mosaics 
by  the  Greek  Christians 

Xylography,  the  art  of  engraving  on 
wood 

Xj/atos,  in  ancient  architecture,  a 
large  portico  in  the  gvmnasium, 
for  the  accommodation  of  the 
wrestlers  ;  a  sheltered  walk 
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cording  to  the  colouring  substances 
used  and  modes   of  préparation. 
They  are  usually  in  the  form  of 
drops,  and  their  colours   are,  in 
gênerai,  bright  yellow,  very  trans- 
parent, and  not  liable  to  change  in 
an  impure  atmosphère, — qualities 
which   would   render  them   very 
valuable  pigments,  were  they  not 
soon    discoloured   and    even    de- 
stroyed  by  the  opposite  influence 
of  oxygen  and  light,  both  in  water 
and  oil,  in  which  latter  vehicle, 
like  other  lakes  in  gênerai,  they 
are  bad  dryers,  and  do  not  stand 
the  action  of  white  lead  or  other 
metallic  colours.    If  used,  there- 
fore,  it  should  be  as  simple  as 
possible. 
Yellow  Oehre,  called  also  Minerai 
Yellow,  is  a  native  pigment,  found 
in  most  countries,  and  abundantly 
in  our  own.  It'^Mv^^ç.w^sJA^bT^M^. 
in  const\t«tàftTv  wvôi  <5s\wa  ô^cs.^'iî^^ 
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ZIGZAG  MOULDING. 


ZIN 


bright  but  not  very  vivid  yellow  to 
abrown  yellow,  called  spruce  ochre, 
I  and  is  always  of  a  wann  cast.  lis 
natural  variety  is  much  increased 
by  artifidal  dressing  and  com- 
pounding. 
Yellow  Orpimentf  or  Yellow  Areemc^ 
is  a  sulphurate  oxide  of  arsenic,  of 
a  beautifiil,  brigbt,  and  pure  yellow 
colour,  not  extremely  durable  in 
water,  and  less  so  in  oil.  In  tint 
with  white  lead,  it  is  soon  de- 
stroyed.  It  is  not  subject  to  dis- 
coloration in  impure  air. 


Yew»  The  yew-tree  is  commoa  in 
Spain,  Italy,  and  Ëngland,  and  is  in- 
digenous  to  Nottinghamshire.  The 
tree  is  not  large,  and  the  wood  il 
of  apale  yellowish-red  colour,haiid- 
somely  striped,  and  often  dotted 
like  amboyna.  It  bas  been  long 
famed  for  the  construction  of  bows, 
and  is  still  so  employed.  The 
English  species  is  a  hard,  tongfa, 
and  durable  wood,  and  lives  to  i 
great  âge.  It  is  also  used  for  tiie 
making  of  chairs»  the  hmndles  of 
articles  of  fumiture,  &c. 


ZEB 

Zkbra  wood  is  the  produce  of  the 
Brazils  and  Rio  Janeiro  ;  it  is  sent 
in  logs  and  planks  as  large  as 
24  inches.  The  colour  is  orange 
brown  and  dark  brown  variously 
mixed.  Its  beautiful  appearance 
fits  it  for  cabinet-work  and  tumery. 

Zero^  the  commencement  of  a  scale 
marked  0,  or  nothing.  It  usually 
dénotes  the  point  from  which  the 
scale  of  a  thermometer  isgraduated. 

Zêta,  presumed  to  be  a  room  over 
the  porch  of  a  Christian  church 

Zigzag^  a  moulding  by  Unes  arranged 
in  the  manner  of  the  heraldic 
chevron.  Zigzag  is  found  fre- 
quently  used  in  Norman  and  An- 
glo-Norman architecture.  Very 
many  beautiful  spécimens  of  this 
omament  exist  in  doors  and  Win- 
dows of  the  Anglo-Norman  Gothic 
in  England.  (See  Doora^  and  the 
Frontispiece  for  an  early  spécimen.) 

Zinc,  TMs  métal  exists  in  abundance, 
and  is  employed  for  many,  pur- 
poses.  It  is  commonly  combined 
with  sulphur  in  zinc  blende,  and 
with  carbonic  acid  in  the  minerai 
calamine,  which  is  the  most  valu- 
able  of  ail  its  ores.  Zinc  may  be 
obtained  pure  by  re-distilling  in  a 
porcelain  retort,  which  is  sold  in 
commerce.  It  is  obtained  from  the 
ores  as  foUows:  tYiey  «te  ^%\. 
washed  and  mixed  ml\i  -po^^eiedi 
coke  or  charcoal,  are  di^lVWftâiitQim 


ZIN 

an  earthen  close  yessel,  with  an 
irontubepassingthroughitsbottom, 
the  upper  end  of  which  is  open,  and 
the  lower  end  entering  a  vessd  of 
water.    At  a  bright  red  beat  zine 
volatilizes,  and  is  condensed  in  tfae 
water,  gases  passing  off  aloog  with 
it.    It  is  a  bluish- white  meta], 
which  slowly  tamishes  in  the  air. 
It  is  brittle  at  ordinary  tempera* 
turcs,  but  at  about  300*^  it  is  mal- 
léable, and  may  be  rolled  or  ham* 
mered  into  sheets,  and  retains  its 
ductility.  when  cold.     At  iWf  it 
may  be  reduced  to   powder:  it 
melts  at  773^ 
Zinc  white  is  an  oxide  of  zinc  whieh 
bas  been  more  celebrated  as  a  pig- 
ment than  used,  being  peifeeUj 
durable  in  water  and  oil,  but  want- 
ing  the  body  and  brightness  of  fine 
white  leads  in  oil  ;  while,  in  water, 
constant  or  barytic  white  and  peail 
white  are  superior  to  it  in  ooSov, 
and  equal  in  durability.     Never- 
thêless,  zinc  white  is  TaloaUe  ai 
far  as  its  powers  extend  in  painting, 
on  account  of  its  durability  both  in 
oil  and  wâter,  and  its  innocence 
with  regard  to  health  ;  and,  when 
duly  and  skilfully  prepûred,  the  co- 
lour and  body  of  this  pigment  are 
sufficient  to  qualify  it  for  a  goienl 
M&e.  \i.^n  the  palette,  although  the  ! 
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Zœlê,  a  name  giTen  to  a  low,  pUdn, 
!•  square  membier  or  plinth  sapport- 
ing  a  column 

Zocpkoruit  in  architecture,  a  part 
between  the  architraves  and  cor- 
nice,  so  called  on  account  of  the 


omaments  carved  on  it,  among 
which  are  the  figures  of  animais 
Zyghyr^  or  Siggery  in  mining.  When 
a  slow  stream  of  water  issues 
through  a  cranny,  it  is  said  to 
sigger,  or  zyghyr. 


ADDENDA. 


AiroL«-STAFf  s  otStqf'headtt'^tTiïcsX 
headSy  generally  of  wood,  fixed  to 
exterior  angles  of  a  building,  flush 
with  the  surface  of  the  plaster, 
on  both  sides,  for  the  purpose  of 
fortifying  them  against  accident. 
They  serve  also  for  floating  the 
plaster.  Their  section  is  about 
three-fourths  of  a  circle,  with  a 
projecting  part  from  the  other 
quarters,  by  which  they  are  fast- 
ened  to  the  wood-bricks,  plugging 
or  bond  timber. 

Angular  modillioiUt  those  which  are 
placed  at  the  retum  of  a  comice 
in  the  diagonal  vertical  plane,  pass- 
ing  through  the  angle  or  mitre  of 
the  comice 

Electric  Telegraph.  The  employment 
of  electricity  in  the  transmission  of 
intelligence  originated  at  an  early 
period  of  the  history  of  electricid 
science.  Plans  to  this  effect  had 
been  brought  before  the  public; 
but  ail  wanted  a  simplicity  of  prin-^ 
dple  and  of  construction.  In 
1837,  Messrs.  Cooke  and  Wheat- 
stone  obtained  their  first  patent  for 
an  electric  telegraph,  applicable  to 
gênerai  purposes.  This  patent  bas 
been  subsequently  followed  at  short 
intervais  by  others,  in  which  the 
invention  has  been  gradually 
brought  to  its  présent  form  ;  the 
principles  originally  employed  bave 
been  progressively  rendered  more 
varied  and  gênerai  in  their  ap- 
plication, and  the  apparatus  more 
simple  in  its  détails.  By  thèse 
improvements  the  number  of  wires 
necessary  for  the  conveyance  of 
intelligence  has  been  reduced,  and 
the  constraction  has  been  rendered 
cbeaper  and  more  perfect. 
Tbe  electric  telegraph  involves 
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in  its  constraction  two  essential 
principles.  First,  that  a  magnetized 
needle,  which  is  free  to  rotate 
about  its  centre,  being  brought 
near  to  a  wire,  through  which  an 
electric  current  is  passing,  has  a 
tendency  to  place  itself  at  right 
angles  to  that  wire  \  the  direction 
of  its  motion  following  a  certain 
invariable  law.  This  fact  was  the 
discovery  of  Prof.  Œrsted,  of  Co- 
penhagen,  in  1819.  Secondly,  that 
a  pièce  of  soft  iron,  not  being  per- 
manently  magnetic,  is  rendered 
temporarily  so,  during  the  trans- 
mission of  an  electric  current  along 
a  wire  coiled  spirally  around  it. 

The  figures  to  which  référence 
is  hère  made,  in  the  brief  descrip- 
tion of  the  apparatus,  are,  1.  A 
view  of  the  interior  of  the  single-  ' 
needle  instrament,  showing  the  | 
position  of  the  coil  and  of  the  | 
battery  connections.  2.  A  vertical  ' 
section  of  the  same,  through  the  , 
coil  and  handle.  3.  The  handle 
or  key,  in  the  position  for  giving  a 
signal,  part  being  removed,  to  ren-  : 
der  the  battery  connections  more  I 
distinct*  4*  Plan  of  the  same.  The  ; 
double -needle  instrument  differs  I 
from  the  single-needle  only  in  the  | 
duplication  of  ail  the  parts.  ' 

The  coil  a,  figs.  1  and  2,  consists 
of  a  light  hollow  frame  of  brass  or  ! 
wood,  around  which  are  wound,  in  > 
two  portions,  about  200  yards  of  '. 
fine  copper  vnre,  covered  with  silk  { 
or  cotton.  This  length  of  wire  ; 
renders  the  indications  of  the  née-  { 
die  distinct  and  prompt,  even  vdth  , 
a  low-battery  power,  or  when  form-  j 
ing  part  of  a  very  extended  circuit,  l 
The  leaisUiice  '«\û!âsi'vwî^^\i^  <^^- 
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(its  diameter  being  about  x^th  of 
an  inch)  to  the  passage  of  a  current 
of  electricity^  derived  from  an  or- 
dinary  battery  of  a  few  cells  only, 
is  oyercome  by  using  a  battery  ar- 
rangement of  considérable  inten- 
sity,  but  which  develops  the  elec- 
trical  fluid  only  in  smàll  quantity. 
Or,  speàkingratber  more  correctly, 
we  should  say,  tbat  the  electro- 
motiye  résistance,  both  of  the  bat- 
tery and  also  of  the  ordinary  circuit, 
beiiig  yery  considérable,  the  intro- 
duction of  the  résistance  of  tHe 
coil  into  the  latter  produces  but 
little  influence  upon  the  transiiiis- 
sion  of  the  current.  Within  the 
brass  frame,  and  therefore  interio^ 
to  the  coils  of  wire,  is  suspended  a 
magnetic  needle,  upon  a  horizontal 
axis  bf  which  passes  across  the 
middle  of  the  frame,  and  tums  on 
fine  piyots  a^  the  back  and  front  of 
the  coil.  In  front  of  the  frame  and 
of  the  dial  of  the  instrument  is 
fixed  on  the  same  axis  b,  a  second 
needle  haying  its  pôles  oppositely 
placed  to  those  of  the  first.  This 
outer  needle  senres  as  the  indicator 
or  pointer,  by  which  the  signais 
are  made,  and  at  the  same  time  is 
acted  upon  by  the  coil,  though  in 
a  léss  degree  than  the  inner  needle. 
The  combination  of  the  two  needles 
being  thus  rendered  astatic,  it  is 
necessary  to  giye  a  slight  prépon- 
dérance to  their  lower  ends,  in  or- 
der  that  they  may  recoyer  their 
yertical  position,  after  haying  been 
deflected;  and  the  action  of  grayity 
bas  been  found  more  effectuai,  in 
bringing  the  needle  to  rest  without 
oscillations,  than  either  springs  ap- 
plied  at  the  sides,  or  the  directiye 
influence  of  permanent  magnets. 
With  the  coil  and  needles  thus  ar- 
ranged,  it  is  eyident  that  signais 
may  be  given  by  the  combination 
of  successiye  deflections  to  one  side 
or  the  other;  the  extent  of  such 
deflections  being  limited  to  any 
degree  that  may  be  found  con- 
yenient,  either  by  pins  fixed  on  the 
dial  of  the  instrument,  or  by  stops 
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placed  at  the  sides  of  the  brass 
frame  of  the  coil.  In  fact,  ail  that 
is  necessary  for  rendering  thèse 
moyements  of  the  needle  ayailable 
for  the  transmission  of  intelligence, 
is  a  contriyance  for  reyersing  with 
ease  and  rapidity  the  connection  of 
the  battery  with  the  ends  of  the 
two  conducting  wires.  This  expe^ 
dient  is  proyided  by  the  handle  olr 
key  of  the  instrument. 
.  The  conductor  through  which 
the  electrical  current  is  to  circulate 
must  be  absolutely  complète  in  ail 
parts.  It  is  not  necessary  that  the 
material  of  the  circuit  be  the  same 
throughout,  but  only  that  its  con- 
ductibility  be  maintained  £rom  the 
one  pôle  of  the  battery  to  the 
other  ;  the  slightest  want  of  con- 
tinuity  of  the  conducting  matter, 
at  any  part  of  the  circuit,  being 
fatal  to  the  passage  of  the  fluid. 
So  long  as  the  wires  for  télégra- 
phie purposes  were  extended  be- 
tween  the  two  points  of  communi- 
cation, by  being  laid  within  tubes 
buried  in  the  earth,  a  second  wire 
was  requisite  to  enable  the  current 
to  retum  from  the  distant  station 
to  the  point  whence  it  set  out.  It 
was  well  known  that  the  earth 
itself  afforded  such  a  means  of 
return  ;  but  the  insulation  of  the 
wires  in  the  tubes  from  the  earth, 
could  not  be  rendered  sufficiently 
perfect,  to  make  the  use  of  the 
earth,  as  a  portion  of  the  circuit, 
either  prudent  or  désirable.  When, 
howeyer,  the  wires  were  suspended 
in  the  air,  according  to  Mr.  Cooke's 
patent  of  1842,  the  earth  was  ad- 
yantageously  employed  as  half  the 
circuit.  AU  that  was  found  neces- 
sary, was  to  connect*the  extrême 
ends  of  the  conducting  wire  with 
plates  of  copper  or  other  métal  of 
two  or  three  feet  of  surface,  buried 
fit  some  depth  in  the  ground  ;  or 
with  any  System  of  gas  or  water- 
pipes,  which  might  afford  a  con- 
tinuous  metallic  path  for  the  fluid 
to  the  earth.  In  either  case,  the 
depth  of  the  connection  beneath. 
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the  surface  must  be  sufficient  to 
insure  certain  contact  i/vith  moist 
earth    or  with    water,    provided 
that  this  latter  be  not  confined 
'within   any  cistem  or  réservoir. 
When  ail  thèse  précautions  hâve 
been  taken,  *the  passage  of  electri- 
dty  is  readily  effected,  the  earth 
appearing  to  offer  little  or  no  ré- 
sistance to  its  progress.    Accord- 
ing  to  the  hiw  established  by  Ohm, 
the  résistance  of  any   conductor 
varies  directly  as  its  length,  and  in- 
^  versely  as  its  sectional  area.    The 
earth  may  evidently  be  regarded 
as  a  conductor,  of  which  the  dia- 
meter  is  infinité,  comparedwith  its 
length,  and  we  might  therefore  be 
led  to  expect  the  resuit  mentioned 
above. 

To  retum,  however,  to  the  de- 
'scription  of  the  apparatus,  the  key 
or  handle  by  means  of  which  the 
connection  of  the  battery  is  effected 
and  varied,  consists  of  a  cylinder, 
in  which  is  a  middle  zone,  e,  of 
hard  wood  or  ivory,  while  the  ends 
ar^  of  métal.  One  of  thèse  ends,  c, 
extending  through    the    case  in 
front,  forms  the    actual  handle; 
while  the  other,  (f,  is  tumed  down 
to  a  shoulder  and  forms  a  pivot, 
which  rests  in  a  brass  collar,  p. 
The  end  d  carries  a  steel  pin,/, 
projecting  upward,  and  c,  a  similar 
pin  ^,  directed  downward.     The 
battery  being  connected  with  the 
terminais  z  and  c,  and  thence  by 
the  brass  strips  h  and  m,  of  which 
the  extremities  rest  as  springs  on 
the  metallic  ends  of  the  cylinder, 
may  in  fact  be  considered  as  having 
its  pôles  at  the  two  pins, /and  g, 
which  are  fixed  in  those  ends.  Two 
springs,  h  and  A',  are  fixed  by 
broad  feet  to  the  base  of  the  in- 
strument, and  rest  by  their  upper 
extremities  on  two  studs  or  points 
projecting  from    a  brass  rod,  t, 
screwed  into   the  case  in  front. 
Thèse  springs  form  the  circuit  be- 
tween  the  terminal  / 1,  with  which 
one  end  of  the  conducting  wire  is 
connected,  and  /  4.    Between  this 
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latter  terminal  and  the  extemal 
connection,  /  2,  the  coil  itself,  and 
the  braas  strip  extending  from  /3 
to  /2,  are  interposed.  When  a 
signal  is  being  sent  through  the 
instrument  (supposed  to  hold  the 
place  of  No.  2  in  fig.  5),  the  cur- 
rent  from  No.  1  being  considered 
to  enter  from  the  long  wire  on  the 
Une,  by  the  terminal  /  2,  passes 
along  the  brass  strip  to  the  terminal 
1 3,  âience  through  the  coil  to  /  4  ; 
then  to  the  spring  A,  across  the 
pin  t,  down  the  spring  A',  and  to 
the  terminal  / 1  in  connection  with 
the  wire  leaving  the  station.  Were 
the  instrument  in  question  situated 
as  No.  1  or  No.  3,  it  will  be  seen 
that  one  of  the  terminais,  / 1  or  /  2, 
according  to  its  position,  would  be 
joined  to  the  wire  coming  from  the 
earth-plate. 

When  a  signal  is  to  be  given  by 
the  instrument,  the  handle  being 
tumed,  as  in  figs.  3  and  4,  one 
battery-pin,  /,  is  brought  in  con- 
tact with  the  spring  A',  which  is 
bent  back  and  released  from  its 
contact  with  t,  while  the  other 
battery-pin  ^,  is  pressed  against  the 
foot  (^the  other  spring  A,  which  at 
this  part  is  tumed  up  to  act  as  a 
stop.    The  current  being  then  sup- 
posed to  start  from  the  pôle/,  pro- 
ceeds  down  the  spring  A',  to  the 
coil  and  terminal  /  2,  as  before  ; 
thence  along  the  Une  through  the 
other  instruments,  and  into  the 
earth  at  the  fiirther  extremity  of 
the  Une.    Re-ascending  from  the 
earth  by  the  vrire  connected  with 
the  terminal  /l,  it  gains  the  foot 
of  the  spring  A,  with  which  the 
second  battery  pôle  ^,  is  in  con- 
tact.    It  vriU  be  seen  that  the 
direction  of  the  current  is  différent, 
according  as  the  key  is  tumed  to 
the  right  or  left.    The  position  of 
the  battery  wires  is  such,  that  the 
needle  shaU  be  deflected  in  paral- 
lelism  to  the  handle.  A  comparison 
of  fig.  5,  in  which  three  instmments 
are    shown  in   séries,    with    the 
figures  1,  2,  3,  and  4^  will  rcxsâ^x 
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the  metbod  of  connection,  both  of 
the  two  termina]  and  of  the  inter- 
mediate  instruments,  sufficiently 
obvions.  The  wires  on  entering  a 
station  are  designated  as  'up'  or 
*down'  wires,  according  to  the 
portion  of  the  Une  from  whicb  they 
corne.  Care  must  be,  of  course, 
taken  that  ail  the  instruments  in 
one  séries  are  similarly  joined  to 
the  up  and  down  wires,  so  that  the 
course  of  the  current  may  be  alike 
in  ail.  At  the  extrême  *  up  station' 
the  earth  connection  becomes  the 
'  up  wire,'  and  at  the  opposite  ter- 
minus it  takes  the  place  of  the 
*  down  wire.* 

The  electric  fluid  is  represented 
as  starting  from  one  pôle  of  the  bat- 
tery  only,  and,  after  traversing  the 
circuit,  returning  to  the  other  pôle. 
It  is,  howeyer,  more  consonant 
with  the  théories  deduced  from 
the  observation  of  electrical  phe- 
nomena,  to  suppose  that  force  is 
developed  equally  at  both  pôles  of 
the  battery. 

The  second  principle  is  that  of 
the  temporary  magnetization  of 
soft  iron  by  the  electric  current, 
applied  for  the  purpose  of  sounding 
an  alarum  at  a  distant  station,  in 
order  to  summon  the  attendant  to 
bis  instrument.  The  same  princi- 
ple bas  been  employed  £rom  an 
early  period  of  the  invention,  both 
by  Mr.  Cooke  and  by  Prof.  Wheat- 
stone,  to  transmit  visible  signais  by 
causing  the  rotation  of  a  dise, 
bearing  letters  or  figures,  or  of  a 
hand  or  index  pointing  to  charac- 
ters  on  a  fixed  dial  ;  but  in  Ëng- 
land  the  needle  telegraph  bas  been 
universally  adopted,  in  préférence 
to  any  other  form.  Many  improve- 
ments  bave,  however,  been  effected 
vrithin  the  last  few  years  by  Prof. 
Wheatstone  in  the  construction  of 
the  mechanical  telegraph,  as  it  bas 
been  uamed  in  contradistinction  to 
the  needle  instrument.  The  same 
gentleman  has  also  sncceeded  in 
aubstitutiag  for  the  voltsàc  battery 
in  tbe  working  of  tbia.  telegraph, 


the  magneto-electric  machine,  in 
which  the  current  is  derived  by 
induction  from  a  permanent  mag- 
net.  The  improvement  which  was 
effected  by  this  adoption  of  a  source 
of  power,  alike  energetic  and  un- 
alterable,  will  be  immediately  per- 
ceived.  Telegraphs  on  this  plan  of 
construction  bave  been  ereetcd  in  î 
Prussia  and  France,  and,  were  it 
not  for  some  very  marked  ad  van - 
tages  connected  with  the  use  of 
the  needle  signais,  they  could 
hardly  fail  to  become  gênerai. 

The  ringing  of  the  alarum  was 
originally  effected  by  the  direct 
action  of  the  voltaic  magnet  upon 
the  hammer  of  the  bell  ;  but  this 
method  has  been  long  superseded. 
The  apparatus  generally  in  use  for 
this  purpose  is  shown  in  a  front 
and  back  view  in  figs.  11  and  13, 
and  in  a  side  view  at  figure  12. 
An  electro-magnet  is  formed  by 
coiling  fine  insulated  copper  wire 
around  two  cylinders  of  very  soft 
pure  iron.  Thèse  coils,  c  c,  are 
then  connected  by  two  of  their 
ends,  in  such  a  manner  that  the 
direction  in  which  the  wire  is 
wound  about  the  ir5n  cores  may 
be  alike  in  both.  The  iron  cvlin- 
ders  are  joined  together  at  one  end 
by  a  cross-piece  df,  likewise  of  soft 
iron,  so  that  the  whole  then  forms 
a  horse-shoe  magnet,  having  how- 
ever  its  two  sides  parallel.  In  front 
of  the  free  ends  or  pôles  of  this 
magnet,  which  is  fixed  on  the  top 
of  the  plates  of  the  alarum,  an  arm- 
ature a,  of  soft  iron,  is  placed  at 
such  a  distance  that  it  may  be 
strongly  attracted  by  the  electro- 
magnet  when  the  circuit  is  com- 
pleted  through  its  coils.  The  arm- 
ature moves  on  an  arbor,  upon 
which  a  detent  or  catch  e,  is  fast- 
ened,  and  so  arranged  that  it  is 
disengagedfrom  a  small  fiy  t;,when- 
ever  the  attraction  takes  place. 
This  disengagement  allows  a  train 
of  clock-^OTV^Vm^^WfeôiVj  ^'s^tv\n%'^ 
or  Yreig\it,  to  Tvm  àsswci.^xÀXs^'^'^X 
action  of  a  %eaç^-^V^^  «xv\  ^■^- 
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lets,  seen  in  fig.  11,  a  hammer,  A, 
rapidly  strikes  a  small  bell  g.  Im- 
mediately,  howerer,  that  the  cur- 
rent  ceases  to  flow  through  the 
coils,  the  iron  within  them  loses 
its  magnetism,  a  small  re-acting 
spring,  «,  draws  back  the  armature, 
and  interposes  the  detent  so  as  to 
stop  the  clock-work.  It  is  neces- 
sary  that  the  iron  of  the  magnet 
should  be  quite  pure  and  soft,  as 
otherwise  the  magnetization  is  to 
a  greater  or  less  degree  permanent  ; 
and  this  may  be  the  case  to  such 
an  extent  as  to  keep  the  armature 
attracted,  even  after  the  cessation 
of  the  electric  current.  The  bell 
would  then  continue  to  ring  until 
the  disengagement  of  the  armature 
were  caused  by  the  hand  of  the 
attendant. 

The  bell  or  alarum  may  fbrm 
part  of  the  télégraphie  System  in 
two  modes.  In  the  first,  and  most 
economical,  its  coil  is  made  to  form 
part  of  the  circuit  of  one  of  the 
needle  \yires,  in  conjunction  with 
a  key  or  rheotome.  In  the  second 
and  more  complète  method  of  in- 
troducing  the  alarum,  a  distinct 
wire  is  employed  for  it,  in  the 
course  of  which  the  magnet  coils 
at  the  several  stations  are  inter- 
posed.  A  key  of  différent  con- 
struction (shown  in  section  at  fig. 
14)  is  then  employed.  The  body 
is  of  brass,  but  two  stout  wires,  z 
and  c,  are  conducted  through  iyory 
tubes,  and  terminated  in  studs,/?/;, 
at  the  top  and  bottom  of  the  cylin- 
drical  end  of  the  key;  the  wires 
and  studs  being  insulated  from  each 
other,  and  from  the  key,  by  the 
iyory  in  which  they  are  fixed.  The 
coUar,  /^,  and  nut,  ^,  serve  to  se- 
cure  the  key  to  the  side  of  the  case 
or  box  in  which  it  is  placed,  the 
former,  /^,  also  containing  the 
spring,  by  which,  after  use,  the 
key  is  brought  back  to  its  quiescent 
position.  Two  springs,  not  shown 
in  the  figure,  then  rest  against  the 
métal  of  the  end,  one  on  each  side, 
and  while  in  this  position,  merely 


complète,  by  theintervening  métal, 
the  circuit  of  the  bell-wire  which  is 
connected  to  the  foot  of  one  spring 
directly,  and  to  the  foot  of  the 
other  by  the  intervention  of  the 
bell  coil.  The  wires,  z  and  c,  are 
joined  to  the  two  pôles  of  the  bat- 
tery  by  pièces  of  thin  wire,  which 
wiU  offer  no  résistance  to  the  révo- 
lution of  the  key  on  its  axis.  In 
the  quiescent  position,  the  course 
of  a  current  entering  from  a  distant 
station  would  be,  from  the  line- 
vnre  on  one  side,  along  one  spring, 
across  the  body  of  the  key  to  thé 
other  spring,  and  thence  through 
the  alarum  coil  to  the  continuation 
of  the  line-wire,  or  to  the  earth 
connection.  When,  however,  the 
bell  is  to  be  rang  to  call  the  atten- 
tion of  the  clerk  at  another  station, 
the  key  is  for  a  moment  turned  one- 
quarter  round.  This  brings  the 
battery  studs,  pp^  into  the  circuit, 
instead  of  the  body  of  the  key  : 
and  the  current  then  proceeds  from 
the  battery  of  the  ringing  station 
by  the  spring  and  wire  on  one  side, 
passes  along  the  line,  and  returns 
by  the  earth  through  the  other 
spring  again  to  the  battery. 

The  relative  advantages  of  thèse 
two  methods  may  be  briefly  stated. 
The  first  bas  the  recommendation 
of  economy,  inasmuch  as  no  addi- 
tional  wire  is  necessary  for  the 
bell.  If,  however,  the  clerk  in 
charge  of  an  instrament',  after 
turning  off  bis  bell  preparatory  to 
sending  or  transmitting  intelli- 
gence, should  chance  to  leave  his 
telegraph,  and  omit  to  tura  the 
key  so  as  to  replace  the  bell  in  the 
circuit,  no  means  are  left  to  other 
stations  of  calling  his  attention, 
except  by  working  the  needles, 
vdth  the  chance  of  their  movement 
meeting  his  eye.  By  the  adoption 
of  the  second  method,  the  expense 
of  an  additional  wire  is  incurred, 
but  the  bells  at  aU  stations  are 
constantly  in  a  position  to  be  rang 
if  necessary.  In  addition  to  this, 
it  may  be  remarked^  tha.t  b^^  k£ft.v 
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ing  the  bell  and  needles  distinct 
£rom  each  other,  no  dérangement 
of  the  one  is  to  be  feared  from 
injury  to  or  dérangement  in  the 
other. 

Mr.  Cooke's  first  plan,  in  the 
extension  of  the  conducting  wires 
between  distant  points,  w^,  as  has 
been  already  stated,  to  cover  each 
wire  with  cotton  or  silk,  and  then 
with  pitch,  caoutchouc,  resin,  or 
other  non-conducting  material,  and 
to  enclose  them,  thus  protected,  in 
tubes  or  pipes  of  wood,  iron,  or 
earthenware.  Excepting  in  those 
.localities  where  the  suspension  of 
wires  is  impracticable,  as  in  streets, 
towns,  or  on  public  roads,  the  early 
plan  has  given  place  to  more  ré- 
cent inventions.  In  1842,  a  patent 
was  obtained  by  Mr.  Cooke,  for  a 
means  of  suspending  and  insulating 
the  wires  in  the  air,  and  the  me- 
thod  described  in  his  spécification 
has  been  since  adhered  to,  with 
little  variation.  The  wires  are 
generally  of  iron,  which  is  galva- 
nized,  to  protect  it  from  the  action 
of  the  atmosphère.  They  are  of 
about  one-sixth  of  an  inch  in  dia- 
meter,  corresponding  to  No.  8  of 
the  v^ire-gauge.  Being  obtained 
in  as  great  lengths  as  possible,  in 
the  first  place,  successive  pièces 
are  welded  together,  until  a  coil  of 
about  440  yards  is  formed.  Thèse 
rings  or  bundles  weigh  about  120 
pounds  each.  The  wires  are  sus- 
pended  on  the  line,  from  stout 
squared  posts  or  standards,  of 
Dantzic  or  Memel  timber.  At 
each  quarter-mile,  a  stronger  post 
is  fixed,  from  which  the  succeeding 
lengths  of  wire  on  either  side  are 
strained  or  tightened  up.  Inter- 
mediate  to  thèse  principal  posts, 
are  placed  smaUer  standards  at 
from  45  to  55  yards  asunder,  for 
the  purpose  of  supporting  the  wires. 
The  straining  apparatus  is  very 
simple,  consisting  merely  of  a  réel 
or  pulley,  tuming  between  two 
cheeks  of  cast  iron,  and  carrying 
upon  its  axis  a  ratclaet-w\\eeV,  \t\X« 
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the  teeth  of  which  a  click  or  catch 
falls.  Thèse  winding  heads,  shown 
at  r  r,  figs.  7  and  9,  are  connected 
through  the   post   by   a    boit  of 
vn'ought  iron  6,  tapped  into  each 
head.     This  boit  not  only  bean 
the  strain  of  the  vnres,  but  aiso 
forms  the  metallic  communicatioii 
between  their  ends  wound  on  the  ! 
two  réels.     In  order  to  insulate 
the  boit  from  the  wood  of  the  post, 
the  hole  in  this  latter  is  bored  very 
large,  and  collars  of  eathenware, 
tty  are  inserted  at  each  side,  in 
which  the  boit  rests,  and  against 
their  outer  surfaces  the  winding 
heads  are  screwed  up  tight.  Fig.  9 
is  a  section  through  the  post  and 
collar,  shovnng  this  arrangement. 
Fig.  7  is  a  front,  and  8  a  side  view 
of  the  head  of  a  straining  or  quarter- 
post.       The    wires    are    usually 
arranged  in  two  vertical  planes,  at 
the  back  and  front  of  the  standards, 
or  intermediate  posts.    They  are 
not  strained  at  each  quarter-mile, 
but  at  intervais  of  haîf  a  mile  al- 
temately  ;  those  in  the  frt>nt  plane 
at  one  post,  and  those  in  the  hêtk 
plane  at  the  next.    The  standards 
or  supporting  posts  hâve  merely  to  i 
sustain  the  weight  of  the  vrires  I 
without  relation  to  their  tension.  ' 
They  hâve  on  each  side  two  stout 
arms  of  oak  or  ash,  secured  bv 
bolts,    passing   from    one  to  the  ' 
other,  and  resting  in   collars  of 
earthenware,  xxt  where  they  pass 
through  the  standard.     The  vrires  i 
pass  through  pièces  of  earthen- 
ware, of  a  double  cône  shape,  e  e,  i 
fastened  to  the  outside  of  the  arms  i 
by  Staples  or  clips,  having  a  nut  ! 
and  screw  at  the  end.  Thèse  staples  ! 
embrace  the  cônes  at   a  groove  i 
in  the  middie  of  their  length.    An 
arm  similar  to  those  on  the  stand- 
ards  is  fixed  to  the  back  and  front , 
of  each  post  alternately,  to  support 
that  plane  of  wires  which  passes 
without  being  strained.     The  in- 
sulating earthenwares  between  the 
arm  and  post,  y  y,  are,  however, 
dx^event  in  shape  from  those  used 
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witb  the  standard  arms,  as  greater 
length  is  requis! te.    The  foliowiog 


are  the  principal  dimensions  of  the 
posts  and  pôles  : 


LENGTH. 


AT   BAHiC. 


Posts. 


.  Standards. 


ft. 
18 
22 
28 


111. 


m. 


9x8 

10  X      8 

11  X    10 


in.         m. 
6x6 
7x6 
8x7 


For  intermediate  lengths  the 
dimensions  are  yaried  propor- 
tionally.  In  passing  through  tun- 
nels, or  along  the  faces  of  walls  or 
buildings,  where  posts  cannot  be 
conveniently  fixed  in  the  ground, 
the  wires  are  supported  on  octago- 
nal  standards  of  oak  or  ash,  ^hich 
are  fixed  at  about  six  inches  from 
the  wall  by  holdfasts  of  galvanized 
iron.  Thèse  standards  are  about 
twb  inches  in  diameter  and  three 
feet  in  length,  being  at  the  top  and 
bottom  tumed  down  to  a  shoulder, 
8o  as  to  fit  into  a  ring  at  the  euds 
of  the  holdfasts.  The  same  me- 
thod  is  adopted  where  the  wires 
hâve  to  pass  under  bridges  or 
archways. 

The  batteries  employed  are  of  a 
somewhat  peculiar  construction; 
they  are  made  in  the  form  of  a 
Wollaston's  trough,  in  which  are 
arranged    plates    of  copper    and 

•  amalgamated  zinc,  each  cell  being 
then  tilled  vrith  dry  and  perfectly 
clean  sand.  When  about  to  be 
used,  the  sand  is  just  moistened 
with  dilute  sulphuric  acid.  Thèse 
batteries  are  singularly  constant, 
having  been  known  to  remain  in 
action  during  a  period  of  from  two 
to  five  months,  with  only  the  occa> 
sional  addition  of  a  little  more  acid 
solutipn,  to  supply  the  waste  by 
evaporation  and  saturation.  The 
effect  of  the  sand  appears  to  be, 
the  prévention  of  too  rapid  an  ac- 
tion, and,  at  the  same  time,  the 
séparation  ofthe  sulphates  of  cop 

per  and  zinc.     No  copper  is  there 
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Posts. 


iq.         m. 
7    X    6i 

do. 

do. 


Standards. 


m.  in. 

5^    X    41 

do. 

do. 


fore  deposited  on  the  zinc  plate, 
to  the  destruction  of  this  latter  by 
local  action.  The  only  points 
necessary  to  be  observed,  are  the 
perfect  amalgamation  of  the  zinc 
plates,  the  absolute  freedom  of  the 
sand  from  lime  or  other  alkali, 
from  carbonates  or  muriates,  and 
the  purity  of  the  sulphuric  acid. 
The  zinc  is  formed  in  roUed  plates 
of  about  -g-  or  -^  of  an  inch  in 
thickness,  and  is  eut  into  pièces  of 
4-^  inches  by  3  inches.  Thèse 
plates  will  last  with  care  for  five 
or  six  months  in  almost  constant 
action.  A  battery  séries  of  from 
12  to  60  pairs  is  required,  according 
to  the  length  and  nature  of  the 
line  and  the  number  of  instru- 
ments in  connection. 

Six  wires  are  extended  along  the 
whole  length  of  railway,  of  which 
the  upper  pair  are  used  with  a  spé- 
cial double-needle  instrument,  for 
verbal  communication,  between 
the  main  stations,  which  are  Nor- 
wich,  Brundall,  Reedham,  and  Yar- 
mouth.  Each  of  the  other  four 
wires  includes  at  every  station  a 
coil  and  single  needle.  On  the 
dials  connected  with  the  first  wire 
of  thèse  four,  is  engraved  the  nanie 
Norwich  at  ail  the  stations;  with 
the  second,  that  of  Brundall,  vrith 
the  third  Reedham,  and  with  the 
fourth  Yarmouth.  The  distinct 
télégraphie  System  belonging  to 
each  station  bas,  therefore,  its  re- 
preseatative  ^.t  ^W  \\\ft.  <5A.Wx  «^"î».- 
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Une  under  the  control  of  the  sta- 
tion the  name  of  which  it  bears. 
The  alarum  of  each  instrument  is 
connected  only  with  the  wire  of 
its  own  station,  so  that  on  moving 
either  of  the  needles,  the  alarum 
will  be  rung  at  the  place  corre- 
sponding  to  the  name  of  the  needle, 
bat  at  no  other  point,  afthough  the 
movement  of  the  pointer  will  be 
visible  throughout. 

The  electric  telegraph  is  now 
the  chief  mode  of  transmitting  ail 
the  news  of  the  GoTemment,  and 
the  important  correspondence  of 
merchants  and  of  the  public  gene- 
raUy.  Its. influence  has  been  al- 
ready  felt  by  the  press.  The  jour- 
nals  of  the  large  towns,  which  were 
taken  in  the  country  on  account  of 
their  giving  the  most  récent  news, 
bave  lost  a  great  number  of  their 
subscribers  ;  whllst  there  has  been 
a  yery  large  increase  in  the  cir- 
culation of  the  joumals  of  the 
small  towns  near  the  ejctreme  points 
of  the  electric  telegraphs. 
Renaissance,  that  style  which  arose 
in  ail  the  arts  of  design,  from  the 
introduction  of  antique  features, 
conséquent  on  therevival  ofclassi- 
cal  learning,  and  the  admiration  of 
every  thing  classical  after  the  fall  of 
the  Gothic  System. 

In  Italy,  where  the  arts  had 
never  become  thoroughly  Gothic, 
the  System  so  called  having  been 
an  exotic  ne^er  quite  naturalized  in 
that  country,  the  renaissance  of 
classical  principles  of  taste  com- 
menced  as  early  asthe  13th  century  ; 
but  in  the  rest  of  Europe  the 
Gothic  had  then  hardly  arrived  at 
its  complète  development,  or,  if 
become  a  pure  and  consistent  Sys- 
tem, had  hardly  begun  to  display 
its  luxuriance  ;  and  two  centuries 
at  least  were  required  to  explore 
its  yast  capabilities,  to  work  out 
its  resources  in  ail  their  wondrous 
Tariety,  and  to  push  on  its  sugges- 
tions beyond  the  limits  of  truth, 
and  advance  so  far  in  complication 
«ndabsurdity,  as  to  lendeT  a  c\iMi%ft  \ 
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of  style  necessary;  and  accordingly 
the  arts  of  Germany,  the  Netber- 
lands,  France,  and  England,  were 
not  ripe  for  this  change,  called  the 
'  renaissance,'  till  the  end  of  the 
lôth  or  beginning  of  the  16thcen- 
tory  ;  t.  e.  not  till  after  the  inven- 
tion of  printing  ;  the  great  change 
of  sodety  resulting  from  whidi 
invention,  rendered  the  introduc- 
tion of  the  (already  renovated) 
classic  taste  into  thèse  countries  a 
yery  easy  and  rapid  transition, 
totally  différent  from  the  slow 
process  of  renaissance  and  purifi- 
cation, by  which  this  taste  had, 
in  Italy,  gradually  acquired  oon- 
sistency. 

In  architecture  (the  only  art 
hère  alluded  to)  the  renaissance  of 
classical  forms  and  principles  first 
distinctly  shows  itself  in  the  works 
of  Brunelleschi,  the  great  Floren- 
tine architect,  who  lived  from 
1375  to  1444.  His  most  fcunous 
work,  the  cupola  of  the  cathedral, 
exhibits  a  bold  émancipation  from 
Gothic  complexity,  and  retum  to 
classic  simplicity,  withont  the 
affectation  of  copying  classic  dé- 
tails, which  could  only  be  abused 
and  misapplied  in  a  work  so  totally 
unlike  in  principles  of  construction 
to  those  of  the  ancients.  His 
churches  of  S.  Lorenzo  and  S. 
Spirito,  though  retaining  Gothic 
plans  and  Byzanto-Gothic  con- 
struction, présent  a  still  more  clas- 
sic treatment,  not  only  in  gênerai 
design,  but  in  that  of  détails.  The 
little  octagonal  chapel  degli  AngeU 
is  as  classic  as  any  work  of  the 
^ncient  Romans,  and  the  Piiti 
palace  offers  the  flrst  example  of 
that  eminently  commonsense  Sys- 
tem of  palatial  architecture  which 
continued  tocharacterize  theschool 
of  Florence  throughout  its  career. 
Contemporary  with  this  great  man 
were  Michelozzo,  and  L.  B.  Alberti, 
the  flrst  modem  writer  on  the  art, 
both  of  whom  excelled  the  ancient 
Romans  in  purity  of  design,  though 
V)ckfc  %s:^\i  ^Axs^ii  \SLQt  ^ive  up  the 
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Gothic  window  tracery,  which  he 
successii^ely  modified  to  his  round- 
arched  style  without  losing  its 
beavty.  They  were  succeeded  by 
Cronaca  and  Bramante,  the  latter 
of  irhom  (bom  the  same  year  that 
BnmeUetchi  died)  carried  the  re- 
▼ivàl  of  classicism  to  its  perfection 
by  re-intxoducing  detached  colon- 
nades and  hanging  architrayes, 
never  attempted  since  the  fall  of 
andent  art,  and  even  now  (by  Bra- 
mante) only  on  a  very  smail  scale, 
in  the  round  chapel  in  the  cloîster 
of  S,  Pietro  in  Monterio,  He  is 
considered  the  founder  of  the  Ro- 
man schooly  as  Brunelleschi  'was  of 
the  Florentine  ;  and  his  design  for 
the  modem  St.  Peter's,  which  he 
commencedy  would  ha?e  greatly 
ezcelled,  in  almost  e?ery  kind  of 
merit,  the  présent  jumble  of  twenty 
dengns.  His  successor,  M.  Angelo, 
with  his  matchless  genius  for 
seizing  whatever  was  grand  rather 
than  beautiful,  retumed  (in  the 
Capitohne  Muséum)  to  the  classic 
simplicity  of  a  single  order,  and  an 
entablature  unbroken  from  corner 
to  corner:  the  renaissance  was 
complète,  and  the  modem  Roman 
architecture  having  (like  its  sister 
arts)  culminated  in  the  hands  of 
this  woiiderful  man,  or  of  Vignola, 
forthwith  declined  rapidly.  San- 
micheli  of  Verona,  who  lived  from 
1484  to  1549,  (a  period  comprised 
wholly  in  the  life  of  M.  Angelo,) 
originated  that  more  fanciful  and 
luxurious  school  which  characte- 
rized  the  renaissant  and  modem 
architecture  of  Venice  and  its 
territory,  àad  (being  afterwards 
embellished  by  the  beautiful  pro- 
ductions of  Sansovino,  Palladio, 
and  Scammozzi)  became  the  favo- 
rite model  for  the  schools  of  ail 
transalpine  countries,  especially 
England. 

In  this  country,  a  way  was  pre^- 
pared  for  the  introduction  of  clas- 
sicism, by  certain  tendencies  of  our 
latest  After-Gothic,  the  florid  Per- 
pendicalar,  and  Tudor;  as  (I.)  the 
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tendency  to  subordinate  the  arch 
and  archlet  to  the  frame-work  of 
yertical  and  horizontal  Unes;  the 
vertical  constantly  increasing  in- 
deed  in  number,  but  the  horizontal 
in  strength  and  in^^ortanee^  pro-' 
bably  from  a  feeling  that  the 
number  of  the  one  should  be  ba- 
lanced  by  intensity  in  the  other. 
(II.)  By  thèse  horizontal  «masses 
of  moulding  beginning  almost  to 
approximate  the  effect  of  classic 
entablatures,  in  their  division  into 
two  groups,  the  upper  and  greater 
answering  to  the  comice,  the  lower 
and  smaller  to  the  architrave,  and 
the  intermediate  space  being,  like 
the  frieze,  either  plain  or  sculp- 
tured,  or  with  altemate  squares  of 
sculpture,  like  métopes,  but  never 
subdivided  horizontally.  (III.)  By 
the  roofs  being  reduced  in  pitch, 
(a  change  peculiar  to  the  Anglo- 
Gothic  décline,)  and  by  towers 
being,  on  the  same  principle, 
finished  without  spires.  (IV.)  By 
the  dépression  of  the  arch,  the  as- 
similation thereof  to  a  semicircle 
or  semi-ellipse,  and  the  diminish- 
ing  importance  attached  to  its 
pointf  though  that  was  never  en- 
tirely  omitted  as  in  the  French 
After-Gothic,  called  Burgundian. 
(V.)  By  the  introduction  of  a 
large  and  bold  scale  of  carved 
ornament,  (as  in  King's  CoUege 
chapel,  where  the  architecture  and 
carving  are  out  of  ail  proportion  to 
each  other,  a  leaf  being  often 
larger  than  an  arch  or  canopy,  and 
a  rose  larger  than  a  pedestal  and 
statue  together,)  and  by  the  intro- 
duction, as  strikingly  seen  in  the 
same  building,  of  attached  orna- 
ment, quite  contrary  to  a  fonda- 
mental Gothic  principle,  that  of 
decorating  by  the  removal  of  su- 
perfluous  material,  and  not,  as  in 
classic  architecture,  by  the  addition 
of  omaments. 

Thèse  several  predisposing  ten- 
dencies of  our  debased  After-Gothic 
rendered  it  easy  to  engraft  there-  ■ 
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tinguish  the  works  of  the  reign  of 
Henry  VIII.     The   chantries    of 
Bishops    Fox    an^   Gardiner,   at 
Winchester,    are    instructive    ex- 
amples of  this  process  ;  and  so  are 
the  tomb  of  Henry  VIL,  the  wood- 
work  of  King's  Collège  chapel,  and 
much  of  the  architecture  of  Cam- 
bridge.    At  Ely  is  a  chantry  with 
purely  Gothic  vaulting,  rather  re- 
sembling  that  of  the  Mid-Gothic 
than  any  of  the  15th  century,  still 
less    of   the    16th,    but  \yithout 
bosses  ;  and  on  a  close  inspection, 
rendered   neccssary   by  its   dark 
situation,  we  find  every  rib  com- 
posed  of  Italian   eut  mouldings, 
while  the  intermediate  vault-sur- 
face,  of  plaster,  is  covered  with  the 
classic    foliage    commonly  called* 
arabesque.     This  shows  capitally. 
how  the  Gothic  (or  rather  After- 
Gothic)  principles  of  gênerai  de- 
sign were  retained,  but  the  détails 
rendered  more  and  more  pedantic, 
both  in  our  Elizabethan  fashion, 
and  in  the  corresponding  manners 
of  the  Continent;  a  process  just 
the  reverse  of  every  true  ad  van  ce 
that  has  taken  place  in  architec- 
ture; for  every  real  improvement 
(the    arch    for   instance,    or    the 
pointed  arch,  or  the  biittress)  has 
begun  in  main  structural  parts,  and 
descended  thence  into  détails  and 
oniaments;  but  the   pedantry   of 
copying  classic  fomis,  instead  of 
classic  principles,  begun,  except  in 
Italy,  in  the  smallest  and  Icast  es- 
sential  détails,  and  ascended  into 
larger  and  larger  features  ;  the  con- 
stant ai  m  being  to  hide  a  smaller 
falsehood  by  a  greater,  and  thus  ge- 
nerally  renderiûg  the  whole  System 

564 


of  building,  at  least  in  this  oonntry, 
more  and  more  false,  till  atlength, 
'in  the  Anglo-Greek  buildings  that 
followed  the  researches  of  Stnart 
and  Revett,  the  process  of  renais 
sance  carried  on  for  three  cen- 
turies became  complète,  i.  e.  a 
building — no  longer  a  collectior 
of  many  little  or  a  few  great  dis- 
guises—  became  in  itself,  as  f 
whole,  one  immense  sham. 

Nor  does  the  popular  disreputc 
into  which  the  perfect  and  unap- 
proachable  architecture  of  ancien: 
Greece  has  now  been  brought  b;. 
thèse  attempts, — nor  yet  the  n 
mantic  running  after  what  has  beei 
(with  singular  ignorance)  mistakei 
first  for  a  *  national,'  and  then  foi 
a  *  Christian'  style, — oflfer  any  pro- 
spect of  escape  from  the  effects  o^ 
this  *  renaissance,'  or  any  approacfa 
towards  a  true  renaissance  of  taste  ; 
since  the  change  is  only  from  the 
mimicry  of  a  more  perfect  te 
that  of  a  less  perfect,  and  (as  now 
practised  or  perhaps  practicaUe)  a 
more  limited  and  monotonous  sjn- 
tem  :  it  is  only  from  pseudo-GredL  •  ^ 
to  pseudo-Gothic, — from  a  shaaiA 
temple  to  a  sham  church.  Tbeie  ([ 
is  no  hope  of  real  renaissance  tiU 
the  real  objects  of  the  art  be  agreed 
upon  and  attended  to, — till  it  be  ac- 
knowledged  that  nothing  is  betn-  ! 
tiful  which  is  false,  and  till  im- . 
provemcnts  are  introduced  from  ! 
structural  parts  into  omaments,-' 
and  not,  as  they  hâve  been  in  iH 
English  architecture  since  its  cnl- 
mination  in  the  time  of  the  fini 
three  Edwards,  from  mère  ornt- 
ments  into  the  r£ally  stmctanl 
parts. 
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